














Planetarium Notes 


BALTIMORE: Davis Planetarium. Mary- 
land Academy of Sciences, Enoch Pratt  Li- 
brary Building, 400 Cathedral St., Baltimore 1, 
Md., Mulberry 2370. 

ScHEDULE: 4 p.m. Monday, Wednesday, and 
Friday; Thursday evening, 7:45, 8:30, 9:30 
p.m. Admission free. Spitz projector. Director, 
Paul S. Watson. 


BOSTON: Little Planetarium. Boston Mu- 


seum of Science, Science Park, Boston 15, 
Mass. Richmond 2-1410. 
Scuepute: Tuesday thru Friday at 3:30 


p.m.; Saturday, 2:00 and 3:30 p.m.: Sunday, 3 
and 4 p.m. Spitz projector. In charge, Charles 
A. Federer, Jr. 

BUFFALO: Buffalo 
Planetarium. Humboldt 
N. Y., GR-4100. 

ScHEDULE: Sundays, 2:00 to 5:30 p.m. Ad- 
mission free. Spitz projector. For special lec- 
tures address Elsworth Jaeger, director of ed- 
ucation. 

CHAPEL HILL: Morehead Planetarium. 
University of North Carolina, Chapel Hill, N.C. 

Scuepuce: Daily at 8:30 p.m.: Saturday and 
Sunday at 3:00 p.m. Zeiss projector. Director, 
Roy K. Marshall. 

CHICAGO: Adler Planetarium. 900 E. Ach- 
sah Bond Drive, Chicago 5, IIL, Wabash 1428. 

ScuepuLe: Mondays through Saturdays, 11 
a.m. and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 
Zeiss projector. Director, Wagner Schlesinger. 

KANSAS CITY: Kansas City Museum 
Planetarium. 3218 Gladstone Blvd., Kansas 
City 1, Mo., Chestnut 2215. 

ScuepuLe: Wednesday and Saturday, 3:30 
p.m.; Sunday, 3:00 and 5:00 p.m. Spitz pro- 
jector. Director, Charles G. Wilder. 

LOS ANGELES: Griffith Observatory and 
Planetarium. Griffith Park, P.O. Box 9787, 
Los Feliz Station, Los Angeles 27, Calif., 
Olympia 1191. 

ScuepuLe: Wednesday and Thursday at 8:30 
p.m. Friday, Saturday, and Sunday at 3 and 
8:30 p.m.: extra show on Sunday at 4:15 p.m. 
Zeiss projector. Director, Dinsmore Alter. 

NEW YORK CITY: Hayden Planetarium. 
8lst St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500. 

Scuepute: Mondays through Fridays, 2, 
3:30, and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 
1, 5, and 8:30 p.m.: Sundays and holidays, 2, 
3, 4, 5, and 8:30 p.m.; Wednesdays and Fri- 
days, 11 a.m., for school groups. Zeiss projec- 
tor. Curator, Gordon A, Atwater. 

PHILADELPHIA: Fels Planetarium. Frank- 
lin Institute, 20th St. at Benjamin Franklin 
Parkway, Philadelphia 3, Pa., Locust 43600. 

Scuepute: Tuesdays through Sundays, 3 
p.m.; Saturdays, 11 a.m.; Saturdays, Sundays, 
and holidays, 2 p.m.; Wednesdays, Fridays, and 
Saturdays, 8:30 p.m. Zeiss projector. Director, 
I. M. Levitt. 

PITTSBURGH: Buhl Planetarium and In- 
stiture of Popular Science. Federal and West 
Ohio Sts., Pittsburgh 12, Pa., Fairfax 4500. 

ScuepuLe: Mondays through Saturdays, 
2:15 and 8:30 p.m.: Sundays and _ holidays, 
2:15, 3:15 and 8:30 p.m. Zeiss projector. Di- 
rector, Arthur L. Draper. 

SPRINGFIELD, MASS.: Seymour Plane- 
tarium. Museum of Natural History, Spring- 
field 5, Mass. 

ScuepuLe: Tuesdays, Thursdays, and Satur- 
days at 3 p.m.; Tuesday evenings at 8 p.m.:; 
special star stories for children on Saturdays 
at 2 p.m. Admission free. Korkosz projector. 
Director, Frank D. Korkosz. 

STAMFORD: Stamford Museum Planetar- 
ium. Courtland Park, Stamford, Conn. 

ScuHeDULE: Sunday, 4:15 p.m. Special show- 
ings on request. Admission free. Spitz pro- 
jector. Director, Robert E. Cox. 
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LETTERS 
Sir: 

At midnight, June 21-22, I observed the 
sun through the porthole of my stateroom 
aboard the S.S. Saltdal, at Oksfjord, Nor- 
way, with a pair of 7 x 50 binoculars 
using two green filters superposed in front 
of one of the eyepieces. The ship’s posi- 
tion was roughly 70° 50’ N., 24° 05’ E. 

There was a sunspot easily visible near 
the center of the sun. It was too small 
for the naked eye. The sun was extremely 
bright for its altitude, which was an esti- 
mated six degrees. 


STEPHEN H. FORBES 


Wednesday and Saturday at 3:30 p.m., 
and at 3:00 and 5:00 on Sunday afternoons. 
Special demonstrations can be arranged 
for groups of 20 or more through the 
educational department of the museum. 


Two. planetarium units for school 
groups have been worked out by the 
museum in co-operation with the cur- 
riculum division of the Kansas City 


public schools. The first unit, devised for 
the 6th grade, is on the solar system; the 
second, for the 7th grade, is on stars and 
constellations. A teacher's syllabus has 
been distributed throughout the school 
system, and work booklets are used by 
the pupils in connection with each plane- 








tarium visit. 

Any readers of Sky and Telescope who 
happen to pass through Kansas City are 
especially invited to attend the public 
planetarium lectures. 

CHARLES G. WILDER, director 
Kansas City Museum 

3218 Gladstone Blvd. 

Kansas City 1, Mo. 


Moylan, Pa. 

Sir: 
The Kansas City Museum has installed 
a small planetarium with a Spitz pro- 
jector. It is located in one of our auxili- 
ary buildings, seats 60 people, and has 
recently been a‘r-conditioned. Four 
public lectures are held each week, on 
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COVER: Chief participants in the dedication of the Curtis memorial Schmidt tele- 
scope of the University of Michigan’s Portage Lake Observatory. Front row 
(left to right): Freeman D. Miller, Karl G. Henize, Harlow Shapley, Walter 
Baade, J. J. Nassau, and Leo Goldberg (director of University of Michigan 
Observatories). Back row (left to right): Giorgio Abetti (Arcetri Observa- 
tory, Italy, visiting lecturer at Michigan), Bertil Lindblad, W. W. Morgan, A. 
N. Vyssotsky, N. U. Mayall, R. Minkowski, Joel Stebbins, and Sidney W. Mc- 
Cuskey. See page 243 for a report of the symposium on galactic structure in 
which 11 of these astronomers participated. Photograph by University of 
Michigan News Service. 
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BACK COVER: The appearance of the granules on greatly enlarged direct photo- 
graphs of the sun taken at Mount Wilson Observatory on May 6, 1936. The 
upper picture was made at 6:11 a.m. local time, the lower picture one minute 
later. Compare the regions marked with similar circles for changes that oc- 
curred in that interval. The scale of the reproduction is roughly 400 miles on 
the sun to one millimeter. Mount Wilson photograph. (See page 239.) 
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WELLESLEY 
PICTURES 


By Roperr E. Cox 
Stamford Museum 





Over 230 persons registered officially for the general 

convention of the Astronomical League at W elles- 

ley College, July 1-4, 1950. The program included 

sessions for papers and business, regional meetings, The Whitin Observatory of Wellesley College, seen from the west 
evening lectures, observing, and a panel of experts. At the left is the dome of the 12-inch refractor; at the right that 
Orders for the proceedings of the convention are of the 6-inch refractor. The telescopes for observing were set up 
now being accepted (in advance of publication) by at the top of the slope in the foreground. Good observing condi- 


the Astronomical League, Science Service Building, tions prevailed for the first two evenings. The picture at the left 
j above shows Pendleton Hall, where convention sessions and the 


1719 N St. N. WW ashington 6, D. C., for 60 exhibit were held, seen from the tower of Tower Court. 
cents each, postpaid. 


Carl 


Dr. John C. Duncan, retiring director A portion of the Pendleton Hall lecture room during one of the sessions. 

of the Whitin Observatory, gave the P. Richards, leaning forward in the front row center, came from Salem, Ore., to 

opening address on Saturday evening, represent the societies of the Northwest region. He was re-elected vice-president 
speaking on “Celestial Scenery.” of the Astronomical League. 
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On Sunday evening, 240 persons gathered to hear the panel of 
experts. From left to right, the experts were Dr. Sergei 
Gaposchkin, Dr. Cecilia Payne-Gaposchkin, Dr. Richard N. 
Thomas, Dr. Dorrit Hoffleit, Dr. Joseph Ashbrook, and Dr. 
William A. Calder; quizmaster Charles A. Federer, Jr., is at 
the right. The Drs. Gaposchkin and Dr. Hoffleit are on the 
staff of Harvard Observatory, and the others have their 
doctoral degrees from Harvard. Dr. Thomas is now at the 
University of Utah, Dr. Ashbrook at Yale University Observa- 
tory, and Dr. Calder at Agnes Scott College, where he has built 
a new observatory that he described in a lecture before the 
convention cn Monday evening. Questions for the panel were 
written on cards during supper on Sunday, and a selection of 
the most suitable subjects for discussion was made, with flying 
saucers and the Velikovsky affair omitted. Not intended as a 
“stump the experts” program, the panel covered a very diversi- 
fied range of subjects, and revealed that the audience as well 
as the experts had a respectable command of astronomy. 
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Perhaps of most importance was the question, “What are the 
chances for a career in astronomy,” submitted by several dele- 
gates. The experts agreed that both men and women have 
opportunities, but that the monetary return would in general 
not be high. It was pointed out that astronomy, even in its 
more glamorous phases, included plenty of routine work, but 
that this was no deterrent for anyone sincerely interested. 


At first, there seemed little interest among the experts in 
choosing the “greatest astronomer of all time,” but as they 
warmed up to the problem, it appeared that a choice was very 
difficult to make. Several selected Sir William Herschel as 
being the leading observing and theoretical astronomer. 


The question of whether or not photoelectric observations of 
variable stars would outmode photographic observations re- 
ceived the answer that in general each method had its place. 
The role of photography in the discovery of variable stars was 
stressed as an important one for a long time in the future. 


Among registrants at the convention were Ricardo Cabanach and his son, Miguel, 
pictured at the left, from Santiago de Cuba. 
nomical Society in Texas were Dr. and Mrs. Herman Sehested, shown with their 
sons examining the sundial on the Tower Court terrace. 
Sehested, president of the Ft. Worth Junior Astronomy Club. The group from the 
Montreal Centre of the Royal Astronomical Scciety of Canada is shown below, left 
to right: E. Russell Paterson, Mrs. Susanna Wright, Isabel K. Williamson, Charles 
M. Gocd, and Frank J. DeKinder. 
members of 35 amateur groups in a score of states attended. Among other notable 
visitors was Dr. Eric Lindsay, of Armagh Observatory, North Ireland, who came 
to see the Astroncmical League in action and to bring greetings from the Irish 
Astronomical Society. The host organizations were the Amateur Telescope Makers 
of Boston, the American Association of Variable Star Observers, and the Bond 


Representing the Ft. Worth Astro- 


Behind the dial is John 


In addition to many unaffiliated individuals, 


Astrenomical Club. 
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Solar observing was conducted during 
the day with the 6-inch Whitin Ob- 
servatory refractor, here operated to 
project the sun’s image by Professor 
Leah B. Allen, guest astronomer from 
Hood College. At the instruments sec- 
tion meeting, Miss Allen gave a short 
history of the Whitin Observatory. As- 
sisting her and Dr. Duncan in the 
operation of the Whitin instruments 
was Nancy Weber, a former Welles- 
ley student in astronomy. Solar ob- 
serving was also carried on with ama- 
teur-made instruments set up in front 
of the observatory, and the Whitin 
spectrohelioscope was used to view 
prominences on the sun. 


The roll call of mem- 
ber organizations was 
conducted by the ex- 
ecutive secretary of 
the league, Grace C. 
Scholz, of Washing- 
ton, D. C. Charles H. 
LeRoy, Pittsburgh, 
Pa., was re-elected 
president. Rolland R. 
LaPelle (right), of 
Springfield, Mass., 


activities chairman, 


reported on a survey 
of observing pro- 
grams. 


The photographs in this article, ex- 
cept those credited otherwise, were 
taken by Robert E. Cox, of the staff 
of the Stamford AMluseum, Stamford, 
Conn. All of his pictures were made 
with a Zeiss Ikonta B f/3.5 camera, 
using 120 film to give a picture size 
of 2% x 2%. Mr. Cox arranged to 
work without the use of flashbulbs 
for indoor shots. Some, but not all 
of the indoor scenes were exposed 
at Weston 300 or 400 on Super XX 
emulsion, and developed in Von-L. 


The moon, just past full, rising behind 

the 6-inch dome at Whitin Observa- 

tory, during the first evening’s observ- 
ing. Photo by Adam L. Ott, Jr. 


ur ‘¢ by 
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Delegates and guests at the Astronomical League convention on the terrace of Tower Ccurt, July 2, 1950. Photo by C. V. Cosmades. 


Maurice Parson, of Lansing, Mich., 
talks over details of his prizewinning 
telescope with Allyn J. Thompson, 
at left, author of “Making Your 
Own Telescope.” Several other ex- 
hibit awards were made. An innova- 
ticn at this convention was the recogni- 
tion of the best papers presented. Don- 
ald Kimball, of New Haven, received 
first prize for his aurora talk, which 
was prepared on tape and accompanied 
by a collection of excellent slides. 
Paul Stevens, Rochester, N. Y., won 
second prize for his discussion of oc- 
cultations of star clusters. A special 
award was made to Walter H. Haas, 
director of the Association of Lunar 
and Planetary Observers. 
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Mealtime in the dining room at Tower Court, where each 

repast was quite satisfying. Each table held eight persons, 

prcviding delegates emple opportunity to meet fellow ama- 
teurs from far and near. 
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Tower Court is located on the shores of Lake Waban, where 
swimming privileges were enjoyed under ideal conditions. 
Some children of the delegates were in the vicinity of this 


& 





The entrance to 
Building D at Harv- 
ard headquarters in 
Cambridge during 
the opening hours of 
the convention on 
Saturday was the 
scene of many greet- 
ings among old 
friends and introduc- 
tions to new ones. 
The open house pro- 
vided oppcrtunity to 
inspect the 100-year- 
old 15-inch refractor 
and the large photo- 
graphic collection. 


Adieu was said at the 
battle green in Lex- 
ington, site of the 
Minute Man statue, 
at the conclusion of a 
historic tour on July 
4th. Engraving at 
right, courtesy of the 
Adams Press. 


picture most of the time. 


At the Oak Ridge station, Dr. Harlow 
Shapley, director of Harvard College 
Observatory, welcomed the convention- 
ites on the last day of the convention. 
He discussed Oak Ridge instruments 
and surveyed the work of the far-flung 
Harvard observing posts. He is shown 
here at the 61-inch Wyeth reflector, 
with the first serious rain of the con- 
vention period beginning to sprinkle 
through the open slit of the observa- 
tory dome. Other principal instru- 
ments inspected at Oak Ridge were the 
26-33-inch Jewett memorial Schmidt 
telescope; the 24-inch reflector with 
photometer attachment; the 16-inch 
Metcalf refractor; and the 8-inch Ross- 
Lundin. Photo by C. A. Federer, Jr. 
































Turbulence in the Solar Atmosphere 


By Orro Srruve, University of California 


the 


projected 


HE 
through a medium-large telescope 


image of sun 

upon a white screen presents a 
granular appearance, as though its sur- 
face were covered in an irregular man- 
ner with tiny, white rice grains. This 
structure can be seen all over the sun’s 
disk; it is not limited to the peripherai 
regions where the larger luminous areas, 
faculae, are seen. ‘The individual gran- 
ules have diameters of the order of one 
or two seconds of arc, or roughly 1,500 
kilometers. They last only a_ few 
minutes as separate, identifiable objects, 
being dissolved quite rapidly within the 
uniform background of the solar photo- 
sphere. The granules are, on the 
average, 50° or 100° C., hotter than the 
intergranular spaces. It is probable that 
they have appreciable motions with re- 
spect to one another, and with respect 
to the uniform background of the photo- 
sphere, but their very short lifetimes have 
detied efforts to measure such motions 
on direct photographs. 

It was suggested, long ago, that the 
solar granules might represent the 
images, in cross-section, of vertical cur- 
rents in the atmosphere of the sun, cor- 
responding to the thermals in our own 
atmosphere which are formed on a 
sunny day when an updraft of air is 
produced over a heated area of the 
earth. If this were correct, the granules 
should move up or down in the revers- 
ing layer of the sun, and the corre- 
sponding radial motions should be ob- 
servable by the Doppler displacements 
of the solar spectral lines. 

The observations required to show this 
effect are extremely difficult. Never- 
theless, they have been successfully car- 
ried out at two observatories. About a 
year ago, H. H. Plaskett at the Oxford 
University Observatory showed me a 
photograph of the spectrum of the sun, 
taken with a long slit upon which a 
portion of the sun’s surface was ac- 
curately focused. The image of the sun 
was kept stationary upon the slit, which 
cut across granules and intergranular 
spaces. At right angles to the dispersion 
the spectrum was not uniform in photo- 
graphic blackness; the granules produced 
slightly darker bands, while the inter- 
granular spaces gave rise to less-exposed 
bands. As usual, the Fraunhofer absorp- 
tion lines cut across the spectral disper- 
sion. These lines were not perfectly 
straight, but had a wavy appearance, as 
shown in the small diagram. 

This same effect has recently been 
observed and measured at Mount Wil- 
son Observatory. In an important paper 
published in the Astrophysical Journal 
(March, 1950), R. S. Richardson and 
M. Schwarzschild report on a joint in- 
vestigation carried out under a co-opera- 


tive arrangement between the Princeton 
University Observatory and the Mount 
Wilson and Palomar Observatories. 
The observational results of this work 
consist of a series of measurements of 
the Doppler displacements, in kilometers 
per second, made along the wavy spectral 
lines at regular intervals of 0.1 milli- 
meter, corresponding to 328 kilometers 
on the surface of the sun. The individ- 
ual motions in the line of sight — cor- 
responding to radial updrafts and down- 
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In this explanatory diagram, solar lines 
marked 1 correspond to those labeled 
for iron below; telluric lines marked 2 
cerrespend to those labeled “Atm.” 


drafts in the solar atmosphere — are 
distributed at random, with an average 
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The spectrum of the solar granules, photographed with the 150-foot Mount Wilson 
tower telesccpe by Richardson and Schwarzschild. The usual absorption lines 


are vertical, but appear bright on this negative print. 


The light and dark bands 


horizontally are due to granules, which produce irregular Doppler shifts only in 


the solar absorption lines, such as those of iron, labeled “Fel.” 


Engraving, 


courtesy “Astrophysical Journal,” University of Chicago Press. 
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The granulation of the sun’s surface, photographed with the Yerkes 40-inch re- 


fractor by P. C. Keenan. 


Compare details here with the back-cover pictures. 


Yerkes Observatory photograph. 


value of about 0.4 kilometer per second, 
either up or down. It was noticed that 
the more conspicuous black streaks on 
the negative spectrum plate, which cor- 
respond to the granular “rice grains,” 
usually indicate an updraft in the solar 
atmosphere; otherwise the correlation 
between brightness on the solar surface 
and radial motion was rather weak. ‘The 
precision of the measurements was very 
great, as is shown by the probable er- 
ror of plus or minus 0.035 kilometer 
per second. It is a tribute to the 
splendid equipment of the 150-foot solar 
tower at Mount Wilson as well as to the 
ingenious method used by the authors, 
which involved for comparison the use 


of atmospheric lines produced by water 


Vapor and ot hei gases in our own air. 


The most interesting part of this 
paper deals with the interpretation of 
the measurements. The authors at- 


tribute the motions ot the granules to a 
state of turbulence in the atmosphere of 
the sun, which had long been suspected, 
but conc: which we know very 
little. 

The concept of turbulence originated 
in aerodynamics, and is 7 with 
the manner of flow observed 1 1 liquids 
and gascs. If the flow is smooth and 
orderly we call it lam‘nar; if it is ir- 
regular and full of eddies of different 
sizes we call it turbulent. As a rule. 
the flow is laminar if the velocity of the 
stream is small and if its cross-section 
is moderate. ‘The flow is more likely 
to be turbulent if the viscosity of the 
substance is large. Consider, for ex- 
ample, the flow of air over the heated 
surface of an electric plate — not a bad 
analogy to the solar problem. ‘The 
flow may be either laminar or turbulent. 


‘ring 


To distinguish which case will occur 
we compute a quantity called the 


Reynolds number, which is given by an 
expression of ‘Th. v. Karman, 
é D 
| 2 i ee a 
w O 
where v and w are the velocities of the 
stream as a whole and of the individual 
particles within it which produce its 
viscosity; D is the cross-section of the 
stream, in our case roughly the height 
of the solar atmosphere; and 4 is the 
mean free path of the viscous particles. 
If R is greater than about 1,000 the flow 


is usually turbulent. The ratio v/w 
does not vary greatly. In the solar 


atmosphere it may be of the order of 10. 
But the ratio of D/A is very large, be- 
cause the thickness of the reversing layer 
is very much greater than the mean 
free path of the atoms and molecules. 
Hence, the flow must be turbulent, and 
eddies are being formed. 

These eddies consume energy. ‘They 
form, break into smaller eddies, and 
finally dissolve within the gas. In doing 
so they ultimately convert their energies 
of motion into the thermal motions of 
the atoms and molecules: The tempera- 
ture of the gas rises at the expense of 
the up-and-down draft. It is clear that 
this energy must be supplied from some 
source, just as the eddies in a current ot 
air over a hot stove derive their energies 
from the heat of the stove. 

According to A. Unsold, this source 
of energy in the sun is provided by the 
ionization of hydrogen in a layer which 
lies a short distance below the photo- 
sphere, where the opacity of the solar 
gases becomes so great that we cannot 
see through. In the thinner gas above 
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the photosphere the temperature is too 
low for the hydrogen atoms to become 
effectively ionized. But with increasing 
depth the temperature rapidly rises, and 
soon reaches a value of between 10,000 
and 100,000° C., where the photons, 
atoms, and electrons possess enough 
energy to disrupt any neutral hydrogen 
atoms as soon as they form through the 
recombination of protons and electrons. 

Unséld was able to show that this 
phenomenon has an important con- 
sequence: ‘he temperature within the 
hydrogen ionization zone rises more 
rapidly with depth than it would do in 
a quiescent layer undisturbed by ioniza- 
tion. We can picture this in the fol- 
lowing manner. The flow of radiant 
energy from the internal nuclear source 
of the sun, through the ionization zone, 
must supply the energy required to ionize 
the neutral hydrogen atoms, thus in- 
creasing its own “gradient.” But it was 
already known that when the tempera- 
ture gradient through an atmosphere is 
greater than the normal gradient (called 
adiabatic), a volume of gas which for 
some reason begins to rise finds itself, 
after a short interval of time, with 
higher temperature than that of its new, 
cooler surroundings, and is therefore still 
further impelled to rise. “The result is 
convection within the gas, consisting of 
large-scale motions in the ionization zone. 
H. Siedentopf suggested that the gran- 
ules of the solar surface are actually the 
individual turbulence elements rising 
from the convection zone below the 
photosphere, and this view has_ been 
further elaborated in papers by A. S. 
Eddington, M. Schwarzschild, and 
others. 

The elementary theory of turbulence 
defines a quantity called the mixing 
length, that is, the distance over which 
a turbulent eddy exists as an individual 
entity. The lifetime of an eddy must 
be the mixing length divided by the 
velocity of the eddy. Early estimates of 
this velocity were of the order of three 
kilometers per second ; the mixing length, 
roughly equal to the diameter of a gran- 
ule, is 1,000 kilometers. Hence, each 
granule should last for an interval 
1000/3 seconds, or about five minutes. 
This rough estimate is consistent with 
observed lifetimes of the granulcs. 

But, according to the new results by 
Richardson and Schwarzschild, the tur- 
bulent velocities of the granules are 
really about eight times smaller, and the 
question ariscs how we should reconcile 
their measurements with the theory of 
turbulence. 

The answer is that the state of turbu- 
lence of a gas cannot be well described 
by turbulent eddics of one size. Labora- 
tory experiments have shown that there 
are many different sizes of eddies, some 
being as large as the thickness of the 
layer, while others are smaller, the 
smallest possible size being given by the 
requirement that for them the Reynolds 























number becomes smaller than 1,000. 
Inside of such small eddies conditions no 
longer favor turbulent motions and they 
do not break up into still smaller eddies, 
but dissipate into the amorphous mass 
of gas of the surroundings. 

In a turbulent gas there is one particu- 
lar size of eddies that have the greatest 
velocities. Larger eddies have much 
smaller velocities. Eddies that are 
smaller than the most favorable size also 
move with smaller velocities. “The rela- 
tion between the average speed of eddies 
and their sizes is called the spectrum of 
turbulence and its theory has been 
worked out in recent years by Kolmogor- 
off, Heisenberg, Chandrasekhar, and 
others.* 

Richardson and Schwarzschild believe 
that the slow motions of the granules 
which they have observed refer to turbu- 
lent eddies considerably greater than the 
most favorable size. ‘They call atten- 
tion to the fact that the Fraunhofer 
absorption lines of the sun are broader 
than those produced by a quiescent gas 
at the temperature of the solar reversing 
layer. This broadening can be explained 
by assuming that there are small eddies, 


*An account by S. Chandrasekhar of the 
theoretical developments appeared in his Rus- 
sell lecture, Astrophysical Journal, 110, 329, 
1949; condensed in Sky and Telescope, VIII, 
279, 1949. A more general summary of “Tur- 
bulence and its Significance in Astrophysics,” 
by J. Meurers, was printed in Die Himmels- 
welt, 56, 156, 1949. 





too small to be detected in the direct 
photographs, whose velocities are of the 
order of two or three kilometers a second. 
This seems to be a direct confirmation 
of the existence of a spectrum of turbu- 
lence in the atmosphere of the sun. 
According to these investigators, the 
most favorable diameter of the eddies 
is about 100 to 200 kilometers, and the 
corresponding velocities are about three 
kilometers per second. Such eddies, if 
they really exist, should be much 
brighter, and bluer, than the granules 
which have thus far been detected. They 
may be 400° C. hotter than the inter- 
granular spaces. ‘Their angular diam- 
eters should be about 0.2 second of arc. 
Such a high degree of resolution has 
not thus far been obtained in solar ob- 
servations, but it is not impossible that 
with a large telescope, and under favor- 
able conditions of seeing, the small- 
scale granulation predicted by Richard- 
son and Schwarzschild can be detected. 
As a matter of fact, most solar in- 
struments employ comparatively small- 
aperture objectives. For example, one 
of the direct photographs used by Rich- 
ardson and Schwarzschild for measuring 
the brightnesses of the granules was ob- 
tained with the objective of the 60-foot 
Mount Wilson tower telescope dia- 
phragmed to four inches. As they point 
out, the resolving power of so small an 
aperture is about one second of arc. It 
would require an aperture of about 40 
inches (like that of the Yerkes refractor ) 


to detect the small granules predicted 
in this work. 

Some 10 or 15 years ago there was 
a serious controversy among astronomers 
as to the real size of the solar granules. 
The early work of Janssen in France 
and of Hansky in Russia had given 
values of the order of one to two secends 
of arc, but more recent photographs by 
H. H. Plaskett at Oxford and by ten 
Bruggencate and others in Germany 
gave values of the order of five seconds 
of arc. The work of P. C. Keenan, 
whose best photograph, taken July 10, 
1937, is reproduced here, clearly demon- 
strated that the larger value referred 
not to single granules, but to clusters of 
granules. 

The question arises, are the small 
granules measured by all modern workers 
complete individual eddies, or do they, 
too, represent statistical combinations of 
much smaller elements. Another ques- 
tion is whether the exceedingly difficult 
technique at the spectrograph has _in- 
troduced any appreciable smearing 
through poor seeing, irregularities in the 
guiding, and optical imperfections in the 
instrument. But the available evidence 
suggests that these sources of error are 
far too small to explain the remarkable 
fact that the motions of the granules 
are so small. 

An important question which has not 
been fully answered is whether the 
motions of the granules are mainly in 
the nature of updrafts, or whether they 
are isotropic, that 
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is, distributed at 
random in all di- 
rections. “The au- 
thors adopt as the 
more probable hy- 
pothesis an iso- 
tropic distribution 
of velocities, but 
this point will un- 
doubtedly be again 
discussed when 
more material is 
available. 


Microphotometer 
measurements of 
Doppler displace- 
j ments of the solar 
cranules may here 
+ be compared with 
the relative bright- 
nesses of the same 
granules. The cor- 
relation of bright- 
ness and velocity is 
weak, except that 
narrow regions of 
high upward (nega- 
tive) velocity ap- 
pear to be brighter 
than the average. 
4 Engraving courtesy 

‘“‘Astrophysical 

Journal.” 
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Amateur Astronomers 


AMATEURS IN CENTRAL States MEET 


ID-STATES amateurs held a suc- 

cessful convention at the Kansas 
City Museum on the 17th and 18th of 
June. Sixty-five delegates registered 
from Kansas, Missouri, and Texas. 
Representatives from the St. Louis 
Amateur Astronomical Society, the 
Kansas City Amateur Astronomers and 


Telescope Makers, Central Missouri 
Amateur Astronomers, Wichita Ama- 
teur Astronomical Society, and the 


Topeka Amateur Astronomical Society, 
attended the two-day sessions. “The ad- 
dress of welcome was given by Charles 
G. Wilder, director of the museum. 
Stuart O'Byrne, of St. Louis, spoke 
on “Useful Observations of a Nova 
before Magnitude Sequences are Avail- 
able,” and the writer followed with 
“The Amateur Astronomer and Useful 
Observational Work.” “Celestial Pho- 
tography for the Amateur’ was 
cussed by Earl Bess, of St. Louis. L. E. 
Hockett, McPherson, Kans., presented, 
“Building a Good Equatorial Mount- 


dis- 


ing.” Mr. O'Byrne showed Koda- 
chrome slides taken at the Arizona 


Meteor Crater, and Flagstaff Observa- 
tory. E. A. Neal, curator of education 
at the museum, discussed the museum’s 
program of astronomical education for 
the public and in the schools. This was 
followed by “The Enigma of the As- 
teroids,” by Edward Bowman, of Kan- 
sas City, and a paper written by Walter 
Haas on the Association of Lunar and 
Planetary Observers. 

Following the papers, the amateurs 
held an informal get-acquainted session 
as they examined the exhibits of books, 
charts, photos, and nine telescopes. Lat- 
er the reassembled at the 


delegates 
Melrose Church for their 


Methodist 


banquet, and a talk, “The Time-Scale 
of the Universe,” by Dr. N. W. Storer, 
professor of astronomy at the Univer- 
sity of Kansas. 

The evening session began at 7:30 


AY KANSAS CITY 


with demonstration lectures at the 
Spitz planetarium in the museum. This 
was followed by an enthusiastic star 
party on the museum lawn which lasted 
well past midnight. 

For next year’s Mid-States conven- 
tion, the delegates accepted an invitation 
from Dr. Floyd Helton, director of the 
Morrison Observatory, Central College, 
to meet at Fayette, Mo. It was pro- 
posed that a new region of central 
states be formed in the Astronomical 
League, and action is being taken on 
this proposal. 

At the Sunday morning session a fine 
film was shown on the building of Mr. 
Bowman’s 24-inch reflector. Reports 
from societies and a conducted tour of 
the museum concluded the convention. 

I am sure the delegates left for their 
homes with a good feeling that some- 
thing definite has been accomplished for 
stimulating greater activity in amateur 
astronomy in this area. 

Russeti C. MAaG 
611 Bluff St., Fulton, Mo. 


ASTRONOMICAL LEAGUE NOTES 

During the Wellesley 
the Astronomical League, it 
nounced that applications for membership 
had been received from two societies: 
Fort Worth Astronomical Society, Ft. 
Worth, Tex.; and the Astronomy Section 
of the Rochester Academy of Science, 
Rochester, N. Y. 

Establishment of the proposed region 
of central states was authorized by the 


convention of 
Was an- 


league council. 

Consideration of the site for the general 
convention in 1951 included the possibil- 
ity of arranging for dates on Labor Day 
weekend inasmuch as July 4th comes on 
a Wednesday next year. A prime factor 
in the discussion was the annular eclipse 
sun that will occur at sunrise or 
shortly thereafter on September 1, 1951, 
for observers in northern North Carolina 
and southern Virginia. The path of “an- 


of the 





The banquet at the Mid-States amateur convention at Kansas City, Mo., was 
attended by 78 persons. 
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nularity” starts in the Appalachian Moun- 
tains and extends eastward over the ocean 


to the Eastern Hemisphere. Norfolk, Va., 
lies nearly at the center of the path, and 
Chapel Hill, N. C., near its southern edge. 





THIS MONTH’S MEETINGS 


Chicago, Ill.: The Burnham Astronom- 
ical Society will hold its 10th annual 
observation party at the home of Mr. and 
Mrs. H. C. Torreyson, Mount Prospect, 
Ill., on Saturday, August 19th. 

Dallas, Tex.: Christine Westgate, for- 
merly with Yerkes Observatory, and 
Mrs. E. B. Willis, of La Jolla, Calif., will 
be the speakers at the August 28th meeting 
of the Texas Astronomical Society, 8:00 
p.m. at the Dallas Power and Light audi- 
torium. Miss Westgate will speak on the 
“Colors of the Stars,” and Mrs. Willis on 
“Palomar” and “Oceanography.” 

Geneva, Ill.: The Fox Valley Astro- 
nomical Society is planning observations 
of the Perseid meteor shower for the 
night of August 12th, Saturday. 

Indianapolis, Ind.: On August 6th, 
Walter Wilkins will speak about “Our 
Milky Way” at the meeting of the Indiana 
Astronomical Society which will be held 


at the Goethe Link Observatory, in 
3rooklyn, Ind. 

Kalamazoo, Mich.: The Kalamazoo 
Amateur Astronomical Association will 


meet at the home of Thomas Todd, 3371 
W. Main St., on August 12th at 8 p.m. 
“The Sun” will be discussed by William 
Persons. 

Los Angeles, Calif.: Dr. R. S. Richard- 
son, of Mount Wilson Observatory, will 
talk on “Theories on the Origin of Sun- 
spots” at the meeting of the Los Angeles 
Astronomical Society, 7:45 p.m. at the 
Griffith Observatory. 

Palo Alto, Calif.: The second confer- 
ence of western amateur astronomers will 
convene on the Stanford University cam- 
pus, August 14-16. 





SEPTEMBER TOTAL ECLIPSE 

A total eclipse of the sun will sweep 
from the polar regions across Siberia and 
to the central north Pacific on September 
12th. The path of totality is nearly north- 
south for most of its way, extending from 
near the north pole to latitude about 35° 
north. It is in the Eastern Hemisphere 
most of the time, but begins and ends in 
the Western Hemisphere. 

Attu and Agattu islands, at the tip of 
the Aleutian chain, lie in the path of 
totality where the eclipse has its maximum 
duration, nearly one minute and 14 
seconds. At the Hawaiian Islands, a 
partial eclipse will be seen beginning while 
the sun is setting. Partial phases will be 
visible in Asiatic Russia and Japan; and 
at Anchorage, Fairbanks, and Nome, 
Alaska, more than 80 per cent of the sun’s 
diameter will be obscured by the moon. 





THE INDEX TO VOLUME VIII 


of Sky and Telescope is now on sale. 
This and the indexes to previous vol- 
umes cost 35 cents each, in coin or 
stamps, or included in the payment of 
the renewal of your subscription. 
SKY PUBLISHING CORPORATION 
Harvard College Observatory 
Cambridge 38, Mass. 


























The front-cover picture includes the 11 astronomers who participated 


ymposium on the Galaxy 





| in a symposium on the structure of the galaxy, reported here. The oc- 
casion was the dedication of the Heber Doust Curtis memorial tele- 
scope of the University of Michigan. 


HE DEDICATION: of a new 
Schmidt camera and a symposium 
on the structure of the galaxy 
brought astronomers from all parts of 
the country to Ann Arbor, Mich., June 
22-24. The 24-36-inch Schmidt, now 
operating at the University of Michigan’s 
new Portage Lake Observatory, was 
dedicated to the memory of the late 
Heber D. Curtis. 
More than 30 years ago, Dr. Curtis 
was among the first to adhere to the 
belief that the nebulous “island uni- 
verses” investigated by Herschel lay out- 
side our own galaxy, although the ma- 
jority of astronomers pictured a larger, 
more inclusive Milky Way system. It 
was therefore appropriate for the sym- 
posium of 11 leading astronomers (see 
the front cover) to discuss questions of 
galactic structure. 
Inasmuch as opaque dust clouds inter- 
| fere with our view of the center of the 
Milky Way System, the 200-inch tele- 
scope has begun the investigation of other 
galaxies to give us greater understand- 
ing of our own system. Dr. Walter 
Baade, of Mount Wilson and Palomar 
Observatories, described problems of 
galaxies in an evening lecture on June 
22nd, and discussed more detailed points 
in the first paper of the symposium. 
The neighboring spirals, Messier 31 in 
Andromeda and Messier 33 in Triangu- 
lum, are believed to be similar to our 
own, but the analogies are not all simple. 
With the 200-inch instrument and blue- 
sensitive plates, Dr. Baade expected to 
resolve into stars the nucleus of the 








Andromeda galaxy, as had already been 
done for this and its smaller companions 
with red-sensitive plates and the 100- 
inch Mount Wilson reflector. The 
brightest stars of the nuclei of galaxies 
are red giants; the brightest blue stars 
in \I31 were expected to be of appar- 
ent magnitude 22.2, but recent long- 
exposure 200-inch photographs reaching 
22.7 failed to show any resolution of 
the nucleus of 4131, nor were its com- 
panions, 4132 and NGC 205, resolved. 

On. the positive side, however, with 
two-hour exposures Dr. Baade for the 
first time has resolved into stars the 
outer portions of three globular. clusters 
associated with 4131. The present esti- 
mated distance of up to 800,000 light- 
years for this galaxy is based on observa- 
tions of classical Cepheid variable stars 
in the arms of the system. Now it 
should be possible to determine the dis- 
tance by means of the cluster-type vari- 
ables in the globular clusters, as is done 
in our own Milky Way system. 

The brightest Andromeda globulars 
seem to be about a magnitude fainter in 
total luminosity than Milky Way globu- 
lars, —8 absolute magnitude instead of 
—g. But there is a recognized discrep- 
ancy in the zero point of the period- 
luminosity curve of classical Cepheids 
as compared with cluster-type variables, 
and observations of the Andromeda 
globulars may clear up this problem. 

Dr. N. U. Mayall, of Lick Observa- 
tory, University of California, proposed 
further analogies after studying the rota- 
tional motions of 4131 and \133. (See 


After the dedication 
ceremonies in Ann 
Arbor on July 24th, a 
general inspection of 


the Portage Lake 
Observatory took 
place. Visitors were 


allowed on the roof 
of the Curtis tele- 
scope building for a 
better view of the in- 
strument. See the 
February, 1950, issue 
of “Sky and Tele- 
scope” for a descrip- 
tion cf the Portage 
Lake Observatory. 
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A view down the tube of the Curtis 
telescope, through the 24-inch correct- 
ing plate to the 36-inch primary mir- 
ror. The effective focal ratio is f/3.5, 
and the instrument is a duplicate of the 
Schmidt camera of the Warner and 
Swasey Observatory in East Cleveland, 
Ohio. Photograph by University of 
Michigan News Service. 








































Sky and Telescope, November, 1948.) 
He reported that from spectrographic 
observations of radial velocities of bright- 
line emission objects in 4131, the points 
of maximum rotational velocity have 
been located. They lie at an angular 
distance of about 70 minutes of arc 
from the nucleus, at each end of the 
spiral. As in 4133, indications are that 
farther out the velocities are less (as 
with the planets of the solar system) ; 
several outlying bright-line objects show 
periods from 90 to 200 million years. 

In what Dr. Mayall called a “first 
crude attempt” to locate the analogous 
region of maximum rotation in the 
Milky Way, he has analyzed radial 
velocities of some 150 Cepheid variable 
stars determined by Dr. A. H. Joy at 
Mount Wilson. The maximum rota- 
tional velocity probably occurs at a dis- 
tance from the center of the order of 
g/10 that of the sun; this maximum 
velocity appears to be only a few per 
cent greater than that at the sun’s dis- 
tance. The speed of the sun itself may 
be considered as being between 180 and 
280 kilometers per second, depending on 
the values used for its distance from the 
center — 6,000 to 9,000 parsecs. 

A systematic search of the Milky Way 
system was reported on by Dr. R. Min- 
kowski, of Mount Wilson and Palomar. 
The search has revealed 212 new plane- 
tary nebulae, bringing the known total 
to 371. Of these, 295 are in the strip 
between galactic latitudes + 10° and 

10°, indicating a moderate concentra 
tion toward the galactic plane. There 


















































A reproduction of a portion of a 29-foot chart along the galactic equator 12 degrees wide. This part extends from 10° to 50° 


in galactic longitude, from Aquila to Cygnus. 


The two continuous lines show the boundaries of the great rift. Other areas 


of diffuse and dark nebulae, and galactic clusters are marked as in the Skalnate Pleso “Atlas of the Heavens.” The dots rep- 
resent early-type stars of high luminosity. Their sizes indicate apparent visual magnitudes, ranging from about 6.0 to 10.0, 
largest to smallest. Some 200 OB stars are found between longitudes 40° and 50°, the area of the greatest concentration in 
the Nassau-Morgan survey. In spite of the fact that the region between 10° and 30° longitude and south of —2° latitude 


is known to be relatively unobscured, there are only six observed OB stars. 


galactic center, and in this direction the 
mean apparent size of the planetaries is 
the least, 5.9 seconds of arc. This sup- 
ports the conclusion that the bulk of the 
planetaries observed in this direction is 
actually a distant group at the center of 
the galaxy. 

For the practical problem of classify- 
ing objective-prism spectra, Dr. W. W. 
Morgan, of Yerkes and McDonald Ob- 
servatories, described “natural groups” 
for dispersions ranging from 1,500 to 
200 angstroms per millimeter in the 
neighborhood of the hydrogen-gamma 
line. He gave an approximate calibration 
in terms of absolute magnitude, together 
with a description of the applicability of 
each spectroscopic group to problems of 
galactic structure. 

One of these groups, called type OB, 
includes blue and blue-white stars of 
high surface temperature and great in- 
trinsic brilliance, all at least 1,500 times 
as bright as the sun and many over 
10,000 times as bright. Dr. J. J. Nassau, 
of Warner and Swasey Observatory, 
Case Institute of Technology, presented 
a report jointly with Dr. Morgan on a 


survey for OB stars that began two 
years ago with the support of the Office 
of Naval Research. Over 400 plates 
covering a belt 12 degrees wide from 
Sagittarius to Canis Major have been 
taken with a 4-degree prism in front of 
the correcting plate of the Warner and 
Swasey Schmidt telescope, of which the 
new Michigan instrument is a duplicate. 

The search yielded over 900 OB stars, 
but for the majority of them the distances 
are undetermined. However, for 49 
relatively nearby OB stars and for three 
groups shown on the diagram below, 
Dr. Morgan has collected the required 
data. Combining the results with al- 
ready existing knowledge of many facts 
about the galaxy and other galaxies, 
these astronomers suggested that the sun 
is located near the outer border of a 
spiral arm. The arm extends roughly 
from the constellation Carina to Cygnus. 
The fact that many faint and hence dis- 
tant OB stars are found toward Cygnus 
indicates that we are observing the stars 
in the extension of this arm beyond the 
clustering in that constellation, that is, 
beyond 3,000 light-years. 
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A plot in the galactic plane 
of 49 OB stars and three 
clusterings of OB stars in the 
neighborhood of the sun. The 
blocked-off area to the left and 
below the sun is the region of 
the sky inaccessible in mid- 
northern latitudes. A _ spiral 
arm is suggested as extending 
roughly from Vela-Carina to 
Cygnus. Diagram from War- 
ner and Swasey Observatory. 
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Chart from Warner and Swasey Observatory. 


The part of the spiral arm near our 
sun contains a large cloud, or groups of 
small clouds, of interstellar dust and gas 
which obscures the distant stars and 
divides the Milky Way into two 
branches, easily visible to the unaided 
eye. This obscuring cloud or rift is in 
the shape of a slightly bent cigar and is 
over 3,500 light-years long. At one end 
of it is the southern Coalsack and at the 
other the brilliant group of OB stars of 
the Northern Cross. 

Clusterings of the bright OB stars in 
Cepheus, Cassiopeia, Gemini, Monoc- 
eros, and Canis Major, may indicate 
another spiral arm outside the one in 
which the sun is located. Dr. Nassau 
cautioned, however, that the evidence is 
insufficient at present to preclude the 
hypothesis that a great disorganization 
exists in the galaxy and that the star 
groupings do not trace definite spiral 
arms. 

Not all studies of the Milky Way are 
confined to regions near the galactic 
equator, where the hazards introduced 
by the patchy absorption are most numer- 
ous. Dr. Freeman D. Miller, of the 
University of Michigan, pointed out that 
because of the unknown effects of inter- 
stellar absorption at large distances near 
the galactic plane, counts of faint stars 
at intermediate latitudes are less uncer- 
tain than those near the plane. For in- 
stance, he has carried on a program of 
faint star counts (limiting magnitude 
about 17.5) at galactic latitude — 30° 
in the Pegasus-Andromeda region. At 
such a latitude, galaxies are normally 
visible in sufficient numbers on Schmidt 
plates for statistical analysis and evalua- 
tion of total interstellar absorption, as 
indicated by Mount Wilson and Har- 
vard galaxy counts. General star counts 
mede on plates taken as part of a pro- 
gram with Harvard’s Jewett Schmidt 
were discussed by Dr. Miller. 














The motions of 430 giant red-orange 
K stars and 425 blue-white 4 stars (of 
about the same average individual mass 
as the giant K stars), all within 325 
light-years of the sun, were examined by 
Dr. A. N. Vyssotsky, of the Leander 
McCormick Observatory at the Univer- 
sity of Virginia. ‘The motions were 
divided into three components, two in the 
galactic plane and one at right angles to 
it. In general, it has been known that 
the dispersion of motions is very much 
greater among K giants than among the 
A stars, particularly in the direction ot 
the galactic poles. However, by group- 
ing the K giants according to the inclina- 
tion of their motions to the galactic 
ple.z, those with the smaller inclinations 
of their orbits around the galactic center 
are found to move in a fashion very 
similar to that of the 4 stars. 

On the assumption that the stars in 
our vicinity are moving in orbits accord- 
ing to Kepler’s laws, the deviations for 
these nearby 4 and low-inclination K 
stars are interpreted by Dr. Vyssotsky as 
an indication of local structure similar 
to a spiral arm — the rotation should be 
in the sense that the arms are trailing. 

The detailed structure of 12 Milky 
Way regions is under investigation at 
the Warner and Swasey Observatory. 


Dr. Sidney W. McCuskey reported that 
17,000 spectral observations have been 
made, and the space densities have been 
calculated for seven of the regions. A 
high density to 2,000 parsecs was found 
at galactic longitude 70°. In regions at 
133° and 165° a space population 2% 
times that in the solar neighborhood was 
evident at 1,500 to 2,000 parsecs. 
When compared with the theory of a 
steady state of motion in the galaxy, 
the observed velocity distribution shows 
certain deviations, such as differences in 
the directions of motion of certain types 
of stars, for instance, the cases studied 
by Dr. Vyssotsky. Dr. Bertil Lindblad, 
director of Stockholm Observatory and 
president of the International Astro- 
nomical Union, discussed a theory of 
the development of spiral structure based 
on the existence of a “bar.” Such a bar 
is apparent as an increased density along 
a certain diameter of the galaxy, and once 
it exists, Dr. Lindblad believes its dis- 
turbing action may produce the spiral 
structure that is so often associated with 
other galaxies that are classed as barred 
spirals. The differences in velocity dis- 


tribution in our own galaxy may result 
from the presence of such a bar. 

The discovery of more hydrogen emis- 
sion objects in the Magellanic Clouds 


was announced by Dr. Karl G. Henize, 
of Michigan’s Lamont-Hussey Observa- 
tory in South Africa. He reported about 
160 new objects stellar in appearance and 
about 110 nebulous ones in the Large 
Cloud, and approximately 90 stella 
objects and 30 nebulous ones in the 
Small Cloud. This work may shed 
further light on the extent and space 
distribution of the Magellanic Clouds. 

Dr. Harlow Shapley, director of 
Harvard College Observatory, was chair- 
man of the symposium. He concluded 
the sessions by discussing the relation of 
the Magellanic Clouds to our galaxy. 
The distances of the clouds from the 
sun and from the galactic nucleus are 
practically identical (about 80,000 light- 
years), and they are near enough to the 
galactic plane to be located within the 
outermost part of the spheroidal star 
haze that surrounds the Milky Way 


system. ‘The clouds seem to be neither 
approaching nor receding from the 
galaxy. 


The total photographic absolute mag- 
nitude of our galaxy is perhaps —18; 
values of — 16.2 for the Large Cloud and 
—14.5 for the Small Cloud are more 
reliable. The masses of the clouds 
should therefore be about 18 per cent 

(Continued on page 255 





The Large and Small Magellanic Clouds. The Large Cloud (at the left) is in the constellation Doradus; the Small Cloud is 
in Tucana. Close to the right-hand edge is Beta Hydri; Gamma Hydri, a red star, is inconspicuous near the center of the 


field. Harvard Observatory photograph. 
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Kirkwood Observatory of the University of Indiana, at Bloomington, where the 
American Astronomical Society met June 18-21, was built 50 years ago. 


Collisions of Galaxies 
OME YEARS AGO it was found 


that galaxies occurring in dense 
clusters were systematically different in 
nature from isolated galaxies. If the 
latter are shaped like flat disks, as is our 
own Milky Way, they almost always 
contain gases and tiny solid particles 
drifting about between the stars. “This 
interstellar matter is believed to produce 
new stars, some of which shine enormous- 
ly brighter than the other stars and burn 
themselves out in about a hundred mil- 
lion years. Within compact clusters of 
several thousand galaxies, however, 
practically none of the flattened galaxies 
observed have any appreciable amount of 
interstellar matter, no obscuring clouds 
are seen, and the very luminous rela- 
tively “young” stars do not exist. 

Dr. Lyman Spitzer, Jr., director of 
Princeton University Observatory, and 
Dr. Walter Baade, of Mount Wilson 
and Palomar Observatories, suggest that 
this lack of interstellar matter in cluster 
galaxies is a direct result of collisions 
between galaxies. When two such 
systems collide with each other, the stars 
are so far apart in relation to their sizes 
that virtually no direct collisions between 
stars will occur, and the two stellar sys- 
tems will each pass freely through the 
other, emerging relatively undisturbed on 
the other side. “wo systems of 100 
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million stars each can collide and have 
only one or two actual stellar collisions. 
Interstellar matter with a density as 
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great as 0.1 hydrogen atom per cubic 
centimeter, however, will not be able to 
interpenetrate another mass of similar 
gas and dust and a “catastrophic col- 
lision’”’ will result. The gases will be 
heated to a temperature of many mil- 
lions of degrees, to be completely swept 
out of both galaxies. As the latter sepa- 
rate, the interstellar matter will all be 
left in an expanding cloud between the 
galaxies. 

In such a typical dense cluster as the 
Coma cluster, each galaxy will collide 
with at least 25 others during the roughly 
three billion years since all the galaxies 
were presumably formed, assuming the 
galactic motions within the cluster to 
be primarily radial. Galaxies like our 
own, which are not in compact clusters, 
have had few, if any, collisions and have 
been able to retain their interstellar 
matter. 


Nova Clues 
T THE TIME of outburst of a 


nova, a shell of gas is blown out 
in all directions around the star. This 
principal shell continues to expand for 
years afterward, with undiminished 
speed. Other clouds of gas are erupted 
continuously or intermittently for some 
days or even weeks after the main out- 
burst. These give conspicuous spectra 
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known as the diffuse enhanced and Orion 
absorption systems. Nova Lacertae 1950, 
which reached maximum in late Jan- 
uary, had the full complement of 
erupted clouds. Its principal shell ap- 
parently had two parts: an inner layer 
moving about 600 miles per second, 
and an outer layer moving at 750 miles 
per second. Dr. Dean B. McLaughlin, 
of the University of Michigan Observa- 
tory, described and interpreted the ob- 
served changes in spectrum. i 

As in some other novae, the ; light 
varied irregularly during the decline 
from maximum. At the subordinate 
maxima the spectrum indicates Jower 
temperature, probably because each!max- 
imum is due to a newly ejected cloud 
which absorbs much of the star’s radia- 
tion in the far ultraviolet but reradiates 
the energy in visible light. At the mini- 
ma of light the spectrum indicates higher 
temperature, because the cloud close 
about the star has cleared away, per- 
mitting the hot star to shine throgigh. 
Nova Lacertae went through changes 
of this type that were strikingly remi- 
niscent of the behavior of Nova Gemi- 
norum 1912. 

Some novae have shown considerable 
changes of the speed of the outward- 
rushing gases. The interpretation is un- 
certain. Increase of speed can be blamed 


presented at the 83rd meeting of the American Astronomical Society 
Complete abstracts will appear in the Astronomical Journal. 


on the pressure of radiation of the star. 
Decrease of speed is harder to under- 
stand, for gravitation should be unable 
to slow down the gases as much as the 
observed amount, unless novae are stars 
with simply unbelievable masses. 

Nova Lacertae 1950 furnishes some 
evidence which, though not conclusive, 
strongly suggests an interpretation of 
some changes of speed. About a month 
after the main maximum of light, the 
faster-moving part of the principal shell 
gave the stronger lines. Then the star 
brightened, and immediately the lines 
of the fast-moving gas weakened and 
those of the slower-moving gas became 
the stronger. Wher the star faded, the 
faster-moving gas again gave the 
stronger spectrum. Other features of the 
spectrum showed that the brightening 
of the star, as usual, corresponded to a 
lowering of temperature. 

Dr. McLaughlin offered the follow- 
ing suggested explanation. The star was 
so hot that the inner layer of gas (the 
slow-moving layer) was mostly ionized 
and unable to give its customary spec- 
trum lines. When the star brightened 
and cooled, the ionized atoms recom- 
bined with electrons and were then able 
to absorb their characteristic wave 
lengths of light. At the same time, this 
inner shell shielded the outer one from 


the star’s radiation, so that not many 
atoms in the outer layer were in the 
excited state and able to absorb lines; 
hence the spectrum of the fast-moving 
shell weakened. When the light faded 
(as the newly ejected cloud about the 
star cleared away), the hot star shone 
through again and ionized the inner 
layer, so that its lines again weakened. 

Possibly this explanation can be gen- 
eralized to account for many other ap- 
parent changes of speed of gas shells 
about novae. If this interpretation is 
correct, it means that novae are prob- 
ably no more massive than the general 
run of stars, Dr. McLaughlin con- 
cluded. 


S-type Stars 


F ALL the well-known groups of 

stars which are recognized by the 
appearance of their spectra, those of type 
S are the only ones that have never been 
classified in a temperature sequence. 
‘These are the stars which have spectra 
characterized by bands of zirconium 
oxide. They show also bands of lan- 
thanum oxide and other heavy oxides, 
and the titanium oxide bands familiar 
in stars of type M are often present. It 
is this complexity of band structure, 
together with the faintness and redness 
of most of the stars of this small group, 
which had made it so difficult to classify 
their spectra. . 

Dr. P. C. Keenan, of Perkins Ob- 
servatory, Ohio State and Ohio Wes- 
leyan universities, proposed a new classi- 
fication of the S stars using the strength 
of the most conspicuous bands to arrange 
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the stars in order of temperature. This 
is done by taking the sum of the inten- 
sities of the bands of zirconium oxide 
and titanium oxide as the criterion of 
classification. The sequence set up in 
this way runs from So to Sg in order 
of decreasing temperature and closely 
parallels the sequence of ordinary M- 
type stars. Subscripts are used by Dr. 
Keenan to preserve useful characteristics 
of previous classifications. He pointed 
out that the next step needed is a meas- 
urement of the actual temperatures cor- 
responding to these new spectral classes. 
From the spectra and colors it can be 
roughly estimated that they lie in the 
range from 4,000° to 2,000° absolute. 


Origin of the Taurids 


ROM October 14th to November 

30th the earth runs into meteors 
that have orbits related to that of 
Comet Encke. At Harvard Observatory, 
Dr. Fred L. Whipple and Dr. Salah 
El-Din Hamid find that the orbit 
planes of four doubly-photographed 
Taurid meteors coincided reasonably well 
with that of the comet at an average 
date 4,700 years ago. Three other orbit 
planes coincided roughly with each other, 
but not with that of Comet Encke, at a 
time some 1,500 years ago. Furthermore, 
the orbits of each set tend to cross, near 
a distance from the sun of three astro- 
nomical units and before aphelion for 
those 4,700 years ago, and near aphelion 
for those 1,500 years ago. 

Drs. Whipple and Hamid suggest 
that the Taurid streams were formed 
chiefly by a violent ejection of material 
from Encke’s comet some 4,700 years 
ago, and also by another ejection some 
1,500 years ago from a body moving in 
an orbit of similar shape, possibly a 
component of Comet Encke that split 
away at an unknown time in the past. 

It was proposed tentatively that these 
violent ejections were the result of en- 
counters with small asteroidal bodies, 
since the suggested points of ejection lie 
near the plane of the asteroids and the 
earlier one near the region of their 
greatest concentration. The proposal 
must be tested further, however, for 
various reasons including the possibility 
that the orbit of [ncke’s comet may 
have changed erratically in the past. 


Colors in Cygnus 


O OBTAIN a broader picture of 

the shape of the galaxy, the stars 
which lie on both sides of the central 
plane of the Milky Way are being 
studied by Dr. Donald A. MacRae, on 
objective-prism plates taken with the 
Schmidt telescope of the Warner and 
Swasey Observatory. A field in Cygnus 
14 degrees from the plane of the 
galaxy on the north side has been chosen 
as the first step in this program. 

The interstellar absorption in this di- 
rection can be found from the excess 
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reddening of the stars. Data on the 
colors of stars of each spectral type un- 
affected by interstellar absorption have 
been gathered from recent photoelectric 
measures of stars in the Pleiades, the 
Hyades, and some other groups of stars. 
As a by-product of this part of the work, 
it has been found that not all stars of a 
given spectral type have exactly the 
same color, but that there is a real varia- 
tion of a few hundredths of a magnitude. 
Similarly, Dr. MacRae found that the 


intrinsic luminosities of dwarf stars of 
a given spectral type may vary by 3/10 
of a magnitude about their mean value. 

A comparison of the intrinsic colors 
with the observed colors in Cygnus 
shows that only a small amount of ab- 
sorption is present there, the stars at 
1,200 parsecs being dimmed by less than 
half a magnitude. Thus we have addi- 
tional evidence that in these directions 
the Milky Way is remarkably free from 
obscuration. 





TERMINOLOGY TALKS-J Hust Pruerr 


“A po” and “Peri” 

In a previous Talk (October, 1948), 
the terms aphelion and perihelion were 
considered and found to be compounds 
of the Greek noun helios (sun) and the 
prepositions apo (away from) and peri 
(around). As used astronomically they 
usually indicate the positions of planets 
and comets on their elliptical orbits when 
farthest from and nearest to the sun. 

The same prefixes are used in con- 
nection with other heavenly bodies. 
Apogee and perigee (pronounce g as j) 
are similar compounds of the preposi- 
tions with gee (earth) and mean “away 
from the earth” and “around the earth.” 
They are used principally in connection 
with the moon to designate its greatest 
distance from and its closest approach to 
our world. Corresponding terms could 
be compounded regarding the positions 
of the satellites of any of the planets, 
but such are rather scarce in astronomical 
literature. Apojove and perijove, refer- 
ring to the positions of the moons of 
Jupiter, can be found in some diction- 
aries. 

Out among the binary double stars 
we may apply the terms apastron and 
periastron. Since astron means star, we 
naturally conclude that these words 
signify the positions “farthest from” and 
“nearest to” a star. The components of 
a binary star are gravitationally con- 
nected and revolve about their common 
center of mass in elliptical orbits. Their 
separations vary, and the terms men- 
tioned signify the two extremes. 


Conjunction 

As viewed from our earth, the other 
planets make various apparent configura- 
tions among themselves and with the 
sun and moon. Very commonly found 
in almanacs is the word conjunction. 
This comes from the Latin meaning “to 
join together,” or “to join with.” We 
might naturally infer then that two 
heavenly bodies are in conjunction only 
when one passes over the other so they 
occupy practically the same place on the 
sky or when they appear to be fused 
together. The joining does not have to 
be nearly so complete as this. Loosely 
stated, it can mean the nearest seeming 
approach while passing each other. 





However, the very closest approach is 
often not the conjunction point — al- 
though usually nearly so. 

Technically speaking, two celestial 
objects are in conjunction at the instant 
when they are at the same longitude or 
the same right ascension. Right ascen- 
sion (explained in the Talk for April, 
1948) is measured eastward along the 
celestial equator starting from the 
vernal equinox, the point where the 
equator and the ecliptic (the sun’s an- 
nual path around the sky) cross. Celestial 
longitude is measured from this same 
point and in the same direction, but 
along the ecliptic instead of the equator. 
In the American Ephemeris, conjunction 
of the moon or a planet with the sun 
marks the instant they are at the same 
longitude with the sun. However, con- 
junction of the moon with a planet or of 
two planets with each other indicates 
that they are at the same right ascension. 

One might assume there would be no 
difference in time in conjunctions in 
longitude and right ascension. Avoid- 
ing mathematics, all one has to do is to 
inspect a good astronomical globe. ‘The 
ecliptic is inclined 234° to the equator 
at their crossing and is parallel to it 
only at the solstices. But generally there 
will not be any great difference in time 
between the two types of conjunction. 


Opposition 


Opposition in some connections indi- 
cates hostility, but it has no unfriendly 
implications in astronomy, where it 
simply means “opposite.” When the 
moon is 180° in longitude from the sun, 
it is in opposition. It is then full moon 
and the moon rises at about the time of 
sunset, and over the opposite part of the 
horizon from where the sun disappears. 
Thus, with the sun around the time of 
the summer solstice setting far toward 
the northwest, the full moon rises toward 
the southeast. In winter the sun sets 
toward the southwest and the full moon 
rises far northeast and is above the 
horizon about as long as the sun is in 
the summer. These statements apply 
to the Northern Hemisphere only. Con- 
ditions are reversed, for example, in 
Argentina, but the full moon is opposite 
the sun, just the same. 
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NEWS NOTES 


LONGEST AND SHORTEST 
TIMES 


The element tellurium 130, formerly 
thought to be completely stable, has 
been found by scientists at the Argonne 
National Laboratory in Chicago to be 
radioactive with a half-life of about 
11% sextillion years, or about 500 bil- 
lion times longer than the estimated 
age of the earth. The half-life is the 
time required for half of a substance 
to undergo radioactive decay; evidently 
only an infinitesimal part of the earth’s 
original tellurium has had time to decay. 

Tellurium’s radioactivity is of a rare 
type known as double-beta transition, in 
which two negative electrons are emitted 
simultaneously from the nucleus of the 
atom involved. No change in atomic 
weight occurs and the tellurium becomes 
xenon 130, a rare gas. The Atomic 
Energy Commission reports that the 
longest known half-life was discovered 
from an excess of xenon 130 in samples 
of tellurium. 

At the other extreme, the same report 
tells of a half-life of only one ten- 
trillionth of a second for the neutral 
meson, which “decays almost as soon as 
it is formed into two high energy gam- 
ma rays,” a discovery made at the radia- 
tion laboratory of the University of 
California. According to the theory of 
relativity, the speed of light is the limit 
of the velocity of a material particle. 
The measured half-life of the neutral 
meson is so short that light itself travels 
only about one thousandth of an inch in 
that time. 


NEW STYLE UNIVERSE 

At the recent meeting of the Amer- 
ican Physical Society in Mexico City, 
Dr. Carlos Graef Fernandez, of the 
Institute of Physics of the National 
University of Mexico, presented his 
new theory of the universe. It is based 
on Einstein’s special theory of relativity 
and Birkhoff’s theory of gravitation. 
Science Service reports that according 
to Dr. Graef the amount of matter in 
the universe is infinite while the volume 
it occupies is limited; he has developed 
a theoretical universe which is per- 
fectly symmetrical in what physicists 
call “flat space-time.” 


NEW DWARF GALAXIES 


The discovery at Palomar of two new 
dwarf stellar systems in the constellation 
Leo, one of which is the smallest galaxy 
yet found, was announced by R. G. Har- 
rington and Albert G. Wilson, of Mount 
Wilson and Palomar Observatories, in 
a paper at the meeting of the Astro- 
nomical Society of the Pacific late in 
June in Salt Lake City. The two new 
objects bring to 16 the membership in 
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the so-called local system. They were 
found on sky survey plates taken with 
the 48-inch Schmidt telescope. 

Whereas our own galaxy has a prob- 
able diameter of about 100,000 light- 
years, and the smallest hitherto known 
have been some 3,000 light-years across, 
one of the new galaxies appears to be 
only 1,500 light-years in diameter. The 
existence of such small systems will have 
a bearing on theories of the evolution of 
galaxies. 


MOST DISTANT SUPERNOVA 


Another paper at Salt Lake City an- 
nounced the discovery by Milton Huma- 
son, Mount Wilson and Palomar Ob- 
servatories, of a supernova in the galaxy 
IC 4051, a member of the large Coma 
cluster of galaxies. Found on a plate 
taken with the 200-inch on March 2oth 
this year, this most distant supernova is 
50 million light-years away. Had it been 
as close as our bright star, Vega, it 
would have appeared to us as bright as 
the moon. 

On April 11th Dr. Humason dis- 
covered an ordinary nova, also at an un- 
usually great distance for its class. It 
occurred in the spiral M81, and was 
first photographed about 12 hours before 
it achieved its greatest brilliance. “The 
nova (as well as the galaxy) is 2% 
million light-years distant. 


THE NAUTICAL MILE 


“A mile a minute” is the easy school- 
boy definition of the length of a nautical 
mile. But just what does this really 
mean? ‘The neophyte sailor gets it more 
precisely as one minute of latitude. Lt. 








In the CURRENT JOURNALS 


WHERE THE PLANETS CAME FROM, by 
Fred Hoyle, Science Digest, July, 1950. 
“There was once a star moving around 
the Sun that disintegrated with ex- 
treme violence. So great was the ex- 
plosion that all the remnants were 
blown a long way from the Sun into 
space with the exception of a tiny wisp 
of gas out of which our planets have 
condensed.” 

THE GREAT METEOR OF 1947, by Otto 
Struve, Scientific American, June, 1950. 
“Little has been told of the small 
asteroid that three years ago crashed 
into a Siberian forest.” 

A SHORT HISTORY OF THE LICK OBSERVA- 
ToRY, by F. J. Neubauer, Popular 
Astronomy, May, 1950. “The history 
of the Lick Observatory is interesting 
as a bit of Californiana. ... It also 
touches upon the life and activities of 
men in business, finance, education, and 
professional work for the first forty 
years of the State’s existence.” 
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Comdr. Alton B. Moody, USNR, in 
the March number of the Exsign, in an 
article reprinted from the U. S. Naval 
Institute Proceedings, neatly describes 
the origin of the nautical mile as dif- 
ferentiated from the statute mile. He 
tabulates its numerous values, in feet, 
that are currently accepted in various 
countries. 

First, however, it was necessary to 
reduce everything to United States 
units of measurement. The official 
length for the nautical mile in the 
United States is 6,080.20 feet, whereas 
in 13 other countries that Comdr. 
Moody lists it ranges from 6,075.45 
(Spain and Portugal) to 6,085.95 
(Iceland) American feet. 

The difficulty arises from the inac- 
curate knowledge of the dimensions and 
shape of the earth and the selection of 
the particular great circle to be chosen 
for measuring the correspondence be- 
tween the mile and the minute of arc. 
The official definition for the United 
States is “one minute of the arc of a 
great circle of a sphere having an area 
equal to that of the Clarke spheroid 
of 1866.” 


METEORITICAL SOCIETY 
MEETING 

The 13th meeting of the Meteoritical 
Society will be held on ‘Tuesday, 
Wednesday, and Thursday, September 
5-7, 1950, at the Museum of Northern 
Arizona, Flagstaff, and at the Canyon 
Diablo meteorite crater. ‘The scientific 
sessions, which will be open to the public, 
will begin at 9 a.m. and 2 p.m. on Tues- 
day and Wednesday at the Museum of 
Northern Arizona. The excursion to 
nearby Meteor Crater is scheduled for 
Thursday. 


BOSSCHA OBSERVATORY 
NEWS AND A CORRECTION 


A letter from Dr. Elsa van Dien sets 
us straight on details in a note that ap- 
peared on page 137 of the April issue. 
She writes from the Indonesian Uni- 
versity at Lembang, Java, under date of 
May 21st, in part: 

‘The observatory was indeed heavily 
damaged during the war. Ever since the 
end of 1946 the rehabilitation has been 
taken in hand by the Indonesian govern- 
ment (at that time still Dutch). The 
large 24-inch double refractor was es- 
sentially undamaged, but it had suffered 
badly from neglect, and several parts 
had been stolen. Although the instru- 
ment has not yet been completely over- 
hauled, we have had it in operation since 
August, 1949, mainly on a program of 
double stars. Unfortunately, we. still 
lack almost every bit of auxiliary ap- 
paratus. Our double star plates are be- 
ing measured by Dr. Hertzsprung of 
Tollose, Denmark (formerly of Leiden, 


(Continued on page 254) 
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"No student of Mars can afford 
to be without this up-to-date 
little book” * 


THE PLANET 


MARS 


GERARD DE VAUCOULEURS 


Here is a full, fascinating summary of 
the impressive knowledge which has been 
gathered through the years about the Red 
Planet Mars. Mr. de Vaucouleurs dis- 
cusses Mars’ day, seasons, satellites, posi- 
tion, the polar caps, the bright regions, 
dark regions, atmosphere, climates, and 
controversial 


finally the perennially 


“canals.” He also ventures an opinion 
on the provocative question: Is there life 
on Mars? The fine illustrations are 
particularly helpful. 

*Praise of this book, quoted above, 
M. Ryves, British Astro- 
nomical Association, Mars Section. $2.00 
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SOME FIRSTS IN 

ASTRONOMICAL 
PHOTOGRAPHY 
BY DORRIT HOFFLEIT 


The story of the development of astro- 
nomical photography from its earliest 
efforts to the close of the 19th century. 
A chronological table summarizes 
events from 1839 to 1897. 
39 pages, 22 illustrations. Paper bound. 
60 cents postpaid. 
(This is a companion booklet to Harv- 
ard College Observatory — The First 
Century, published in 1946, 94 pages, 
72 illustrations, 75 cents postpaid.) 
HARVARD COLLEGE 
OBSERVATORY 
Cambridge 38 Massachusetts 
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A Magazine for Everybody 
Interested in Astronomy 
Founded 1877 


Current developments in astronomy 
illustrated by means of articles, 
correspondence, notes on _ discov- 
eries. Reports of the meetings of 
the Royal Astronomical Society of 
London; the Darwin and Halley 
lectures. 
Single copies, 50 cents 
Annual subscription for 6 issues, 
postage paid, $2.25 to: 


The Editors, Royal Observatory 
Greenwich, London, S. E. 10, England 
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THE PLANET MARS 


Gerard de Vaucouleurs (translated by 
P. A. Moore). Faber & Faber, Ltd., 
London, 1950. 87 pages. 10s. 6d. Pub- 


lished in the United States by the Mac- 
millan Company, New York, 1950. $2.00. 


HE REVIEWER will introduce the 
topic of this attractive small volume 
by quoting from the author’s foreword: 
“There is no planet which has been 
the object of so much research and study 
as Mars; nor has any other planet given 
rise to so many controversies, heated dis- 
cussions and —it must also be said — so 
many more or less serious books. 

“Astronomers have devoted their lives 
to him; observatories have been dedicated 
to him like temples. Everybody has 
heard of the ‘canals’ of Mars; these strange 
appearances are described by some people 
as proof of the industrious activity of 
‘Martians’, yet others will not admit that 
they are anything but persistent optical 
illusions. This question of the Martian 
canals has given rise to interminable de- 
bates for more than half a century, and — 
despite the affirmations of some badly 
informed people—these arguments are 
still going on; we cannot consider them 
closed when numbers of qualified special- 
ists firmly hold on to their original ideas. 

“And, since many people have repre- 
sented this as the crucial point of the 
Martian question and the eventual aim of 
all research, this great quarrel about the 
canals has brought much discredit upon 
the study of the planet.” 

The author goes on to say that such 
discredit is no longer justified since several 
reliable, scientific methods are now able 
to yield unambiguous results about the 
planet. The main part of the book is 
devoted to a systematic description of 
these more reliable data; they are de- 
scribed in the chapters, “The*Polar Caps,” 
“The Bright Regions of Mars,” “The 
Atmosphere,” “Climates,” and “The Dark 
Regions of Mars.” They deal, respec- 
tively, with the observed seasonal varia- 
tion of the polar snows and their hypo- 
thetical thickness; the polarimetric obser- 
vations of the bright regions and their im- 
plications; clouds and probable composi- 
tion of the Martian atmosphere; the tem- 
perature measurements made with the aid 
of thermocouples; and the seasonal and ir- 
regular variations of the dark regions on 
the planet. These subjects are all treated 
well and the reader will enjoy the lucid 
and systematic arrangement which the 
author gives them. The semipopular na- 
ture of the book must be held accountable 
for the absence of bibliographical refer- 
ences which would have enhanced the 
value of the survey greatly. The brevity 
of the presentation makes the book easy 
reading, but some might wish for a some- 
what wider coverage. 

The last two chapters deal with “The 
Canals” and “Life on Mars?”, chapters 
which many a curious reader may look at 
first. The subtitles of the sections reflect 
the controversial nature of the topics: 
two of them are quoted as illustrations — 
“Europe Condemns the Canals: Antoni- 
adi’ and “The Americans Defend Them: 
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Slipher.” These two irreconcilable sec- 
tions are integrated by a slightly acrobatic 
effort entitled “A Subtle Appeal: Four- 
nier.”’ 

The reviewer doubts whether the over- 
simplification expressed by the titles of 
these sections should have been retained 
in the present English edition, after Mr. 
Ryves in the Journal of the B.A.A. in 
1948 signaled them in the French original. 
Certainly, astronomical opinion on both 
continents was divided, with Barnard, 
Hale, Campbell, and others taking views 
similar to that expressed by Antoniadi in 
France; while the astronomers at the 
Jarry-Desloges Observatory drew Mars 
in a manner somewhat resembling the 
drawings of Lowell and W. H. Pickering. 

The situation confronting the student 
of Mars was ably expressed by F. J. Har- 
greaves in his presidential address for 
the British Astronomical Association in 
October, 1944 (Journal, B.A.A., 55, 1, 
1945). 

“What is vision? It begins with a 
physical action —the formation of an op- 
tical image on the retina. Then comes 
a physiological operation—the optical 
image is converted into a complex of 
nervous impulses. Lastly, the mind ex- 
amines and interprets these nervous im- 
pulses and we become conscious of the 
object under examination.” After Mr. 
Hargreaves showed the essential equiva- 
lence of all observers with respect to the 
first two points, he continued, “But psy- 
chologically we differ profoundly from one 
another (‘so many men, so many minds’) 
and we are now confronted with the real 
problem —how and to what extent our 
individual mental processes bring about 
the differences in the representations of 
planetary markings made with similar in- 
struments in similar conditions by differ- 
ent observers — and what we can do about 
it. 

“Some people may be inclined to think 
that this problem does not exist; I can 
almost hear some of my friends saying 
‘Nonsense! I know what I see, and that 
is the end of it.’ But do we all, always, 
know what we see? : 

“Here is an experiment that can easily 
be performed by anyone. Set up a page 
cf print at such a distance that it can be 
read with some difficulty. We can see 
the individual letters with the utmost 
clearness, and we make a faithful copy of 
them —or we imagine we do. 

“Now turn a similar page of print up- 
side dewn and, from the same distance 
as before, try to copy the words letter 
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by letter. We. shall not succeed any- 
thing like so well. But the letters are 
the same as before, and it should be just 
as easy to copy them upside down as 
right way up. 

“Instead of ordinary print, try a page 
of print in some unfamiliar characters — 
Greek, Kyrillic or Hebrew —and we shall 
find ourselves in still greater difficulties. 

“The fact is that we see clearly and 
without any difficulty things with which 
we are already familiar — things that we 
are expecting to see. We have seen these 
letters large and plain and we are com- 
pletely familiar with them. Therefore we 
can recognize them with ease when they 
are small and not so plain, so long as 
they are the right way up. We think 
we are seeing them plainly, but we are 
not; we are seeing them dimly and our 
minds are helping out the dimness of our 
VISIONS..<-4.< 

“Occasionally a visitor who has never 
observed before begins to see detail [on 
a planet] at once, with little or no 
prompting. In every such case, in my 
experience, it has turned out that the per- 
son in question has read books on astron- 
omy and has seen reproductions of draw- 
ings of the planets. Such a person has 
less difficulty than the first because he is 
looking at things of the general character 
that he expects to see. He knows the 
alphabet, as it were. 

“The argument is leading to a sug- 
gestion that may be unwelcome to some 
of us, but which demands consideration. 
It is this: that the character, if not the 
quality, of every planetary observer’s work 
must be very largely determined or con- 
ditioned by the circumstances in which 
he began his observing career.” 

This is precisely the point. It accurate- 
ly expresses the experiences of the re- 
viewer in trying to interpret the results 
of different “schools” of planetary observa- 
tion. As recently as April 7, 1950, he 
and a guest astronomer independently 
drew Mars visually with the 82-inch tele- 
scope at McDonald Observatory under 
exceptionally favorable conditions, But 
the two drawings came out very differ- 
ently indeed, one showing several promi- 
nent “canals” and the other much delicate 
detail but no “canals.” 

The reviewer has noted only a few in- 
accuracies in the book under review. 





NEW BOOKS RECEIVED 


Pocket ENncycLopepiA OF Atomic ENERGY, 
Frank Gaynor, 1950, Philosophical Library. 
204 pages. $7.50. 

Included in this volume are definitions and 
brief explanations of terms and concepts in 
atomic energy and nuclear physics. There are 
individual entries for each element: descrip- 
tions of various types of nuclear reactions, 
short notes on general terms such as nuclear 
fission, periodic table: brief biographical 
sketches; and many charts and diagrams. 
L’Expansion bE L’Univers, Paul Couderc, 
1950, Presses Universitaires de France, 108 
Boulevard Saint-Germain, Paris. 217 pages 
and 12 plates. 500 fr. (paper bound). 

Dr. Couderc, of the Paris Observatory, dis- 
cusses first the known universe, its character, 
make-up, dimensions, and so on. He then con- 
siders non-Euclidean space-time, the universes 
of Einstein and de Sitter, the concept of the 
expanding universe, and various recent cos- 
mological theories. 





Plate II, 10-12, appear to be drawings 
from photographs, rather than photo- | 
graphs as stated. The hypothesis that the | 
Martian deserts are covered with iron 
oxide (Fe,O,) had been disputed on the 
basis of infrared observations when the 
English edition was prepared, but appears 
on page 34. The reason for the presence of | 
argon on Mars, as a decay product from 
radioactive potassium, is not stated though 
it has been known since 1937. The state- 
ment on page 65 of water running on an 
ellipsoidal planet is erroneous. Fig. 5 is 
not adequately explained. 3ut, these 
minor points detract little from the value 
of this charming little book. The claim 
on the jacket that Mars is our nearest 
planetary neighbor appears slightly exag- 
gerated. 

The book does not settle the question 
of the canals, though a solution is sug- 
gested. It probably will not be settled 
completely until a new generation of 
visual observers who “don’t know the A N SPITZ 
alphabet” have observed and drawn this | Cw 
fascinating planet under the very best con- 
ditions with large instruments. With see- PLANETARIUM 
ing less than 8 on a scale of 10 nothing 
substantially new will be added; but with 
essentially perfect seeing and magnifica- 








is now in operation at: 


tions of 700-1,000 diameters, the planet UN 
takes on a new aspect in large telescopes, HOWARD IVERSITY 
giving a resolving power twice or thrice Washington, BH. C. 


the customary one. The resolution of the 
Syrtis Major region by Dollfus at the 


Pic du Midi shows what can be done | SCIENCE ASSOCIATES 


under really good conditions. 


GERARD P. KUIPER | 401 N. Broad St. Phila. 8, Pa. 
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* * 
Making Your Own Telescope The Nature of Cosmic Rays 
Atlas of the Heavens Sky and Telescope 


Sky Publications 


Mappa Coelestis Nova Splendors of the Sky 


Relativity and {ts Astronomical Implications Moon Sets 

MAKING YOUR OWN TELESCOPE, by MAPPA COELESTIS NOVA, by Josef Kle- 
Allyn J. Thompson, tells the complete story pesta, is a large wall chart, colorful as 
of how to make and mount a 6-inch re- well as informative. The northern sky to 
flecting telescope, at very low total cost. —45° is shown on a polar projection, and 
Excellent for use by telescope making each star is colored aecording to its spec- 
groups. 211 pages, 104 illustrations. $3.50; tral class. The chart makes a fine trans- 
foreign postage 40 cents parency, 28 inches square. $3.50 

~~ Fae tage OF COSMIC RAYS, by SPLENDORS OF THE SKY is a bargain in 

F. G. Swann, gives a review of the astronomical photographs, with explana- 

idence physical and atomic principles tory captions, now in its third printing for 
involved in the study of this most power- a total of 36,000 copies in eight years. 
ful of all cosmic energies. 32 pages. 36 pages, each 844 x 11% inches. 35 cents, 
50 cents plus 5 cents postage 

ATLAS OF THE HEAVENS, by Antonin RELATIVITY AND ITS ASTRONOMICAL 
Becvar and associates at the Skalnate Pleso IMPLICATIONS, by Philipp Frank, is an 
Observatory. Sixteen charts cover the en- outstanding explanation of the general 
tire sky to magnitude 7.75, including dou- theory of relativity, in language suitable 
bles, multiples, variables, novae; galactic for the layman. 24 pages. 50 cents 


star clusters, globulars, and planetaries ; : 
1950 co-ordinates. Each chart area is 1514 MOON SETS are 18 full-sized plates, nine 
by 2314 inches. $5.00 for the first-quarter moon and nine for the 

last quarter, from Lick Observatory nega- 


SKY AND TELESCOPE may be sent as a tives. Eaeh plate is on a sheet of heavy 
gift; if requested, a donor’s card is sent stock 12 by 18 inches, and there are key 
to the recipient of each gift subscription. charts for named lunar features. $2.00 


All prices are postpaid except as otherwise noted. Order from your favorite 

bookstore, from the Adler, Buhl, Fels, Hayden, or Morehead Planetarium 

(see Planetarium Notes for addresses), or write us directly. Payment should 
accompany all mail orders. 


SKY PUBLISHING CORPORATION 
HARVARD COLLEGE OBSERVATORY, CAMBRIDGE 38, MASS. 
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WAR SURPLUS BARGAIN 


PTICS 


ACHROMATIC TELESCOPE OBJECTIVES — 
Perfect Magnesium Fluoride Coated and ce- 
mented Gov't. Surplus lenses made of finest 
Crown and Flint optical glass. They are fully 
corrected and have tremendous resolving power 
and can be readily used with 4” F.L. eye- 
pieces. Guaranteed well suited for Astronomical 
Telescopes, Spotting Scopes, etc. Gov't. cost 
approximately $100.00. 

Focal Length 





Diameter Each 


54mm (2%”) 600 mm (23%4”)....$12.50 
76mm (3”) S81 anm 418") «6654 21.00 
81mm (3 3/16”) 622 mm (2414”) 22.50 
83mm (314”) 876 mm (3414”).... 28.00 
&3 mm (314”) 1016 mm (40”)...... 30.00 


SYMMETRICAL EYEPIECE LENS SET — 
These sets consist of two Magnesium Fluoride 
coated and cemented achromats, exact Gov't. 
spacing. Diagram. Gives wide flat field. 

\%,” E.F.L. (20X) Lens Set—13 mm Dia. $4.50 
%” E.F.L. 3.50 


(13X) Lens Set—18 mm Dia. 








LENS CLEANING TISSUE—Here is a 
wonderful Gov't. Surplus buy of Lens 
Paper which was made to the highest Gov't. 
standards and apecifications. 
600 sheets size 744” x 11”. ....... $1.00 











“GIANT” wide angle eyepiece 
finest ever made; gives flat field. 
Mounted in focusing cell, 2” 
clear aperture, 1144” E.F.L. 3 
Achromatic lenses. Use also as 
Kodachrome Viewer; magnifies 
SEVEN times, 


Value $12.50 









$125.00 


Mounted eyepiece has 2 
perfect magnesium - fluoride 
coated achromatic lenses 
29mm in dia. Designed in 
order to give good eye relief, 


114” E.F.L. (8X). 
$4.50 


Cell fits 114” tube. 





Brand New Binoculars!!! 


8 Power 25mm Objective ........ $23.30* 
8 Power 30 mm Objective ........ $29.50* 
7 Power 50 mm Objective ........ $32.00* 


7 Power 50 mm Coated Optics ... $33.75* 
* Plus 20% Excise Tax 

imported 
at a low 


Beautiful 
made, 


binoculars, precision 
low price within the reach 
of every man’s pocketbook. Complete with 
carrying case and straps. 











3x ELBOW TELE- 
SCOPE — Makes a 
nice low priced find- 
er. Brand new; has 
1” Achromatic Ob- 
jective. Amici Prism 
Erecting System. 
1%.” Achromatic 
Eye and Field Lens. 
Small, compact, 
Gov't. light weight, 2 Ibs. 


Plain Opties $6.50 Coated Optics $10.50 
8 Power Elbow Telescope 


Wide An- 





Cost $200. 






Tremendous 


\ 2 gle Eyepiece, apparent 
field of view 70°. Ob- 
jective 1144” Diameter. 


Amici Erecting System. 
srass construction, 
weight 28 oz. Small. 
compact, 134” x 4%” x 
crossline reticle with 


fj 


4”, 


Has 


lamp housing to illuminate reticle. The Tele- 


graduated 
scope contains a short focal length eyepiece, 
E.F.L. .602”, which has 5 lenses 


Army Used $18.50 BRAND NEW $27.50 


“FREE CATALOGUE” 
Sensational Optical Bargains 
Millions of Lenses 














WE PAY THE POSTAGE 


93-08S 95 AVE. 
OZONE PARK 16, N. Y. 


A. JAEGERS 
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GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 


A CASSEGRAINIAN WITH INTERCHANGEABLE FOCAL LENGTHS 


NDER the direction of the writer, an 
U experimental model of a new type of 
reflecting telescope was built in 1949 by 
Shimazu-Seisakusho, Ltd., Japan. Al- 
though essentially a Cassegrainian, this 
instrument features a double arrangement 
of convex secondaries, enabling the effec- 
tive focal length to be changed quickly 
from f/7 to £/12. The focal plane is 
located in the same position, 200 milli- 
meters behind the main mirror, whether 
the longer or shorter focal length is em- 
ployed, and the change from one ratio to 
the other may be made simply by turning 
a knob. 

The external appearance of the instru- 
ment is shown here by two pictures, and 
the diagram illustrates the arrangement of 
the internal parts and the optical path. 
The two convex secondaries are mounted 
back to back in a single small tube that 
serves as the secondary cell. Both mirrors 
are the usual hyperboloids found in Cas- 
segrainian telescopes, but their curves are 
computed and they are placed in such a 
way that the focal planes are in the same 
position, at least for astronomical objects. 
The primary mirror is nearly six inches in 
diameter. 

The letters on the photograph of the 
instrument denote the following parts: A, 
telescope tube; B, finder; C, eyepiece; D, 
diagonals; E, filter box; F, holder for tele- 
scope tube; G, device for quick changing 
of secondary mirrors; H, slow motion for 
horizontal circle; I, slow motion for alti- 
tude; J, tripod. 

The secondary cell rotates perpendic- 
ularly to the optical axis of the telescope 
on a shaft that is turned in a bearing 
tube. This, in turn, is the only support 
of the secondary cell. Attached to the 





shaft outside is a circular disk with two 
V-shaped notches opposite each other. A 
sharp edge, held against the disk by a 
spiral spring, drops into the notches when 
the secondary is properly aligned. To 
change the secondaries, the spring is re- 





ee as 











The scheme of the Fujinami dual-pur- 
pose reflector: a, secondary mirror A; 
b, secondary mirror B (f/12); c, ap- 
paratus for rotating secondary mirrors’ 
support; d, hood for hole in main mir- 
ror; e, secondary mirror’s hood; f, filter 
box and glass filter; g, focal plane. 


leased by a small knob, and the cell is 
then turned with a larger knob. When 
half of a turn has been completed, the 
rotation is stopped automatically by the 
spring and notch arrangement. 

The main mirror has an aperture of 
150 mm.; it is a paraboloid with a focal 
length of 555.82 mm. Secondary mirror A 
has an aperture of 70 mm., radius of curva- 
ture of the paraxial sphere, 1,111.64 mm.; 
setting distance to main mirror, 294.22 
mm.; effective focal length of 1,050 mm., 
making an f/7 instrument in combination 
with the primary mirror. 

The aperture of convex mirror B is 64 
mm.; radius of curvature of the paraxial 
sphere, 515.97 mm.; setting distance to 
main mirror, 377.50 mm.; effective focai 
length of 1,800 mm., making an f/12 tele- 
scope when it is in use. 

The telescope tube has a length of 50 





A closeup of the Cassegrainian telescope with interchangeable focal ratios de- 


veloped by Shigetsugu Fujinami, of Kyoto University, Japan. 


Designations 


of the labeled parts are given in the accompanying article. 
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centimeters, plus a useful dewcap for 
night observing that is essential for day- 
light observing of terrestrial objects. Its 
aperture is 17 cm., and the fog baffle tube 











FAR SHARPER 
DEFINITIONS 


The Goodwin Barlow Lens makes more 
parallel the beam angle of convergence 
to eyepiece field lenses, resulting in far 
sharper images. Educational informa- 
tion sent for two 3c stamps for postage. 


F. GOODWIN 


345 W. Belden Ave., Chicago 14, Ill. 
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HARD BER-AL COATING 


Our exclusive high-reflectivity BER-AL 
coatings are free from chromium and they 
are not overcoated with fluorides or quartz. 
They can be removed easily, when desired, 
without harm to the glass surface below. 
Prices for BER-AL coatings, f.o.b. Chicago, 
are: $2.50 for 6” diameter mirrors, $3.50 
for 8”, $5.00 for 10”, and $8.00 for 1214”. 
Larger sizes up to 24” diameter on request. 
LEROY M. E. CLAUSING 


4544 N. Western Ave. Chicago 25, Il. 














SKY -SCOPE 


The new and improved 3!-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled—$25.00 


Equatorially Mounted, 60 Power 
\Y4-wave Aluminized Mirror 
Ramsden Type Ocular 
100x & 35x Supp. Eyepieces, ea. $5.00 


We invite your attention to our free bro- 








chure describing in a straightforward man- 
ner the instrument’s amazing performance. 


THE SKYSCOPE CO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 








around the primary perforation has an 
aperture of 56 mm., and a length of 129 
mm. Another fog baffle, 80 mm. long and 
70 mm. wide, protects the B secondary. 


Mr. Fujinami oper- 
ates his dual-purpose 
Cassegrainian terres- 
trially cn an altazi- 
muth mounting. L is 
the lock on the sec- 
ondary mirror sup- 
pert; N, knob for 
rotation of secondary 
mirror support; P, a 
reflex camera; Q, 
fecusing knob; R, 
dewcap and light 
shield. 


No fog baffle is needed for the A mirror. 

A filter box is provided, and the filter 
glasses used for photography are 50 mm. 
in diameter. Either an eyepiece or a 
camera may be used for observing. The 
camera shown with the writer operating 
the telescope terrestrially is a Reflex- 
Korele. It is possible to focus on ob- 
jects only 15 or 30 meters distant by re- 
setting the film plane. 

The ratio of image size between the 
two secondaries is 1 to 1.7 linearly and 1 
to 3 in area. When astronomical observ- 
ing is carried on, the shorter focus second- 
ary A is effective for nebulae, clusters, 
comets, and the like. The longer focus 
of the B secondary is effective with 
brighter objects such as the sun, the moon, 
and the planets. Telephoto results with 
the B combination are illustrated by the 
accompanying picture of the rising full 
moon, 

Successful terrestrial photography may 





An f/12 photograph of the rising moon 

on Higashiyama, Kyoto, exposure 4% 

second on Fuji Panchro film. Note the 
telephoto effect. 





GLEANINGS is always ready to re- 
ceive reports and pictures of amateur 
instruments and devices, and is open 
for comment, contributions, and ques- 
tions from its readers. 
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WAR SURPLUS BARGAINS 


Government’s 7 X 50 Binoculars 
Assemble Them Yourself! Complete Optics! Com- 
plete Metal Parts! Save More Than %% Regular Cost! 


METAL PARTS—Set 
includes all metal 
parts—completely fin- 
ished — for assembly 
of 7 X 50 Binoculars. 
No machining re 
quired. Sturdy Binoc- 
ular Carrying Case is 
optional with each 
set of Metal Parts. 
Stock #842-Y. $39.40 
Postpaid, plus $4.80 
for Case. Total $44.20 


OPTICS-—Set includes all Lenses and Prisms needed 
for assembling 7 X 50 Binoculars. These are in ex- 








cellent condition — perfect or near-perfect — and 
have new low reflection coating. 
PAGER FR BIOESE he divcc ceccscocceas $25.00 Postpaid 


Note: These are fine quality standard American- 

made parts, not Japanese. 

NOTICE! If you buy both Binocular Optics and 
Binocular Metal Parts, add 20% Federal Taz. 


A WONDERFUL BUY 


AMAZING POCKET-SIZE 10-POWER SPOTTING 
SCOPE—Complete With Tripod and Swivel Head— 
Only 51%” long—8%” high on tripod. Adapted 
from Army telescope and worth many times our 
price. Excellent for clarity and sharpness. Has 
prism erecting system, achromatic objective, Rams- 
den eyepiece. Lenses low-reflection coated. Ideal 
scope for sportsmen and hunters. 

Stock #955-Y $14.95 Postpaid 
POLAROID VARIABLE DENSITY ATTACH- 
MENT — Consists of two mounted Polaroid filters. 
Control knob rotates one about the other giving 
variable density. Used in photography, experi- 
ments in polarized light, controlling light trans- 
mission, etc. 

Stock #693-Y 3.00 Postpaid 
NON-ABSORBING BEAM-SPLITTING MIRROR 
—Latest development! Optically flat to 4 wave 
length. Size: 1-15/16” x 2-15/16”—%<” thick. Re- 
flects approximately 50% and transmits approxi- 
mately 50%. No light is absorbed. Has a three- 
layered film which accomplishes non-absorption. 
a we eee rere rae $5.00 Postpaid 
MOUNTED TELESCOPE EYEPIECE — Keliner 
type. Excellent astronomical and other telescopes. 
War Surplus. Government cost about $18.00. Focal 
length 24 mm. Lens diameter 23 mm. Unusually 
wide field. 

POE JCS Beer: eT er $3.25 Postpaid 
CROSSLINE RETICLE — Dia. 29 mm. 

ENG TE AUEGEE— 2 Kodi ccc Nebiadeetnee 50c Postpaid 


—— SPECIAL! ULINGS | 


RONCHI RULINGS 


Black Line Grating 
Plate glass with etched parallel black lines — 
space between the lines is same as thickness of 
the ruled line itself. Made by photographic proc- 
ess. Number of lines per inch ranges from 65 
to 133 as shown below. Normally cost $4.00 to 
$5.00 per sq. inch. Used for testing astronomical 
mirrors, testing microscope objectives and magni- 











fiers; used in pairs to see diffraction pattern. 
(Some seconds, with slight scratches) 
1 in. x 1 in. 2 in. x 2 in. 
Stock Lines | Stock Lines 
No. Per In. Price No. Per In. Price 
2122-Y 65 $ .75 2133-Y 65 $1.50 
2126-Y 85 -75 2134-Y 85 1.50 
2127-Y 110 1.00 2136-Y 110 2.00 
2128-Y 120 1.00 2137-Y 120 2.00 
2129-Y 133 1.00 2138-Y 133 2.00 


All above sent Postpaid. 
FIRST-SURFACE MIRRORS 
Stock #539-Y—60 mm. x 80 mmm. .. 75¢ Postpaid 
Stock #558-Y—45 mm. x 74 mm. .. 50c Postpaid 
Stock #547-Y—43 mm. x 149 mm. .. 5fe Postpaid 
Stock #534-Y—25 mm. x 29 mm. .. 25c¢ Postpaid 


SIMPLE LENS KITS!—THE LENS CRAFTERS 
DELIGHT! Fun for adults! Fun for children! 
Kits include plainly written illustrated booklet 
showing how you can build lots of optical items. 
Use these lenses in photography for copying, 
ULTRA CLOSE-UP SHOTS, Microphotography, 
for “Dummy Camera,” Kodachrome Viewer, De- 
tachable Reflex View Finder for 35-mm. cameras, 
Stereoscopic Viewer, ground glass and enlarging 
focusing aids. And for dozens of other uses in 
experimental optics, building TELESCOPES, low 
power Microscopes, etc. 
Stock 42-Y—10 lenses .......... $1.00 Postpaid 
Stock #5-Y—45 lenses .......... $5.00 Postpaid 
Stock #10-Y—80 lenses ......... $10.00 Postpaid 
We Have Literally Millions of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES. Write for Catalog “Y”—FREE! 


Order by Stock No. Satisfaction Guaranteed 
ED 


MUND SALVAGE CO. 


BARRINGTON, NEW JERSEY 
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Observatory Equatorial 


Mountings 


FOR QUICK LOCATION AND 
IDENTIFICATION OF 
CELESTIAL BODIES 


Can be operated from the star catalogue by 
13” co-ordinate circles graduated to single 
minutes of R. A. and 15 minutes of are in 
declination. The only quick way to learn as- 
tronomy without any guesswork. For any 
size of telescope. Full instructions for set- 
ting up are furnished. 





Model No. 6 is pictured above. 


The column and base plate can be eHhminated 
by your building your own concrete pier ac- 
cording to free instructions. You will save 
about $17.00 on each mounting by doing this. 


Model No. 3. STUDENTS’ 
WEATHERPROOF ............ $170.00 


Circles enable you to find instantly any of 
the thousands of unique stars and galaxies 
that are invisible to the naked eye, as well 
as Neptune and Uranus. 


Model No. 4. VARIABLE STAR 
DENSE ERUDMEONT — cocescsccssscoses $200.00 


Besides the features of No. 3, this model 
has manually operated slow motion in right 
ascension, which permits close following 
of the star under observation. 


Model No. 5. TEACHERS’ MODEL 
OE ES OMIIDLN, oscsescssccscscessesessancss $245.00 


This model is well adapted for teaching 
purposes where the student receives in- 
struction while the telescope follows the 
star, for an electric motor carries the tele- 
scope in approximate sidereal time. 


Model No. 6. THE UNIVERSITY 
SMMPMBNGUD cessessssnpsssssvsonsearsasbehe? $550.00 


This instrument is driven by a synchro- 
nous motor through anti-backlash gearing 
in sidereal time so accurate as to be within 
a few seconds of absolute sidereal time per 
year. It is well suited for photography. 
The motor-driven slow motions in both 
axes are controlled by a compound switch 
at the end of an electric light cord. The 
time circle runs on stainless steel ball 
bearings. 


Monthly payments during 
construction period preferred 


Domes Estimated For 


Haines Scientific Instruments 


Box 171, Englewood, New Jersey 
Telephone: ENglewood 3-3441-J 
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An f/7 photograph of the Kurodani 

Temple, at a distance of one kilometer, 

exposure 1/25 second on Fuji Panchro 
film with an orange filter. 


be carried on to great distances, as shown 
by the picture of Kurodani Temple, taken 
by the writer at a distance of one kilo- 
meter on Daimonji Hill in east Kyoto. 
The diameter of the field is six centi- 
meters linearly, and the field of view of 
the f/7 system is 3°.4; it is 2° with the 
f/12 arrangement. 

At present the writer is supervising 
further work by the same manufacturers 
on another experimental model, in an at- 
tempt to simplify further the mechanism 
here, which has been patented by the 
Japanese government. 

SHIGETSUGU FUJINAMI 
Astronomical Institute 
University of Kyoto, Japan 





NEWS NOTES 
(Continued from page 249) 


Holland). Relatively large sums have 
been spent last year by the Indonesian 
government on an outfit for our work- 
shop, and on some parts for our photo- 
electric photometer. We hope to have 
the latter in operation this coming dry 
season. 

“As to the UNESCO gift of a 3-foot 
mirror, it does not seem correct to men- 
tion the observatories of Leiden and 
Louvain as participating in the recon- 
struction. UNESCO is going to make 
us a gift of a 3-foot mirror, which is 
one out of four that are being ground 
in the Yerkes shops (or rather the shops 
of the University of Chicago). The 
other three are to go to Chicago, Leiden, 
and Louvain. The fact that four similar 
ones are made at the same time causes 
the price of the mirrors to be rather 
low, and that is the only way in which 
Louvain and Leiden are helping us in- 
directly in this matter. I should add that 
we have the help of Leiden, especially 
of Dr. Oort, in many matters. The 
question of the design of a dome and 
mounting for this telescope is entirely 
up to us. UNESCO, through Mr. Ellis, 
the field science officer in Manila, is 
also going to help us by ordering about 
a year’s need of photographic plates.” 


TELESCOPE MAKER 


ig 5. ; » 6” ... $7.50 up. 
KITS oii caer ee diticx. _ 
ALUMINIZING 


Superior Reflecting Surface, Fine Finish. 
Will not Peel or Blister. Low Prices. 


Mirrors Prisms Send for 
Tested Eyepieces Free 
Free Accessories Catalog 


MONEY BACK GUARANTEE 


Precision Optical Supply Co. 


|___1001 E. 163rd St., New York 59, N. Y.——' 





“EVERYTHING FOR THE AMATEUR™~] 





BOUND VOLUMES 


We are closing out our stock of 
bound volumes at the cost price of 
$5.50 per volume postpaid. Only Vol- 
umes IV, V, and VI are available. 
These are for the years 1944-45, 1945- 
46, and 1946-47, respectively. Please 
remit with your order. 


SKY PUBLISHING CORPORATION 


Harvard Observatory, Cambridge 38, Mass. 











W EATHERWISE 
THE MAGAZINE ABOUT WEATHER 
A popular illustrated bi-monthly on 
meteorology that is included in mem- 
bership in the Amateur Weathermen 
of America at $3.00 a year. Separate 
subscription price, $2.00 in the USA 
and possessions. Send for a free sam- 
ple copy today. 

AMATEUR WEATHERMEN 
OF AMERICA 
The Franklin Institute, Phila. 3, Pa. 











THE BRITISH INTERPLANETARY 
SOCIETY 


(Limited by Guarantee) 

157 Friary Road, London, S. E. 15 

Membership is open to all inter- 
ested in astronautics and rocket 
development. The Society issues a 
bi-monthly Journal and a yearly 
Annual Report and List of Members. 
Lectures, film displays, and visits to 
observatories and scientific labora- 
tories are also arranged. 

Particulars of membership and 
fellowship and specimen copies of 
the Society’s publications will be 
sent free of charge to interested 
persons. 
Address all communications to the Sec- 

retary at the address shown above. 














BINDERS 


for SKY AND TELESCOPE 


File each issue as it comes... a 
new type of binder holds a year's 
issues . .. opens flat for quick use 
of your magazines ... dark blue 
fabrikoid with SKY AND TELESCOPE 
gold-stamped on cover and back... 
reuse from year to year or keep each 
volume permanently bound in this 


$2.95 postpaid 
($3.50 in Canada) 


Orders accepted for delivery in the 
United States and Canada only. Pay- 
ment must accompany your order. 


If you wish, your name gold-stamped, 
50 cents extra; volume number, 30 
cents; both, 75 cents. Please print the 
desired lettering clearly. 


SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 
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SKY-GAZERS EXCHANGE 


Classified advertising costs 10 cents a word. 
including address; minimum charge $2.50 pei 
ad. Remittance must accompany order. Inser- 
tion is guaranteed only on copy received by the 
first of the month preceding month of issue: 
otherwise, insertion will be made in next avail: 
/ able issue. We cannot acknowledge classified 
ad orders. Write Ad Dept., Sky and Telescope. 
Harvard Observatory, Cambridge 38, Mass. 


FOR SALE: Mounted 4”, 5”, and 6” refractor 
objectives of first quality. $60.00, $180.00, and 
$300.00. Correspondence invited. Earl Wither- 
spoon, Sumter, S. 


SPECIAL ELECTRIC drives with R.A. circle, 
friction clutch and fine adjustment, also coupling 
and mounting bracket to fit your telescope 
mount. $125.00 F.0.B. Inquiries invited. Fel- 
lows Engineering Works, Middle Haddam, Conn. 











STURDY TRIPOD for telescope, well-made equa- 
torial mount. Sell or trade for fine binoculars 
or camera. Dr. William Potts, Box 28, Dallas 
1, Tex. 





BARLOW LENS: To those who requested and 
received data on the Goodwin Barlow lens and 
found the $17.50 price too high: Have very 
limited number of three lots, each tested optical- 
ly perfect. One lot with almost invisible tiny 
needle-point edge speck on one coating at $12.00; 
another lot with very slight 1/64” edge chip 
not visitle under cell rim and not extending to 
clear aperture, at $10.00; and third lot with 4%” 
blacked-over edge chip at $7.00. Absolutely im- 
possible to tell any visual difference from perfect 
$17.50 ones. Prices include complete assembly 
of Barlow in sliding cell, in 4” long chrome 

\ applicator tube, and directions, ready to use and 

| enjoy lifelong doubly increased performances, 
sharper definitions as reported by all the others 
Same 10-day trial money-back agreement applies. 
The Goodwin ultramodern Barlow is creating a 
startling sensation in astronomical optics. For 
standard 114” eyepiece holders. Educational in- 
formation sent on receipt of self-addressed re- 
turn long envelope bearing 3c stamp. Above 
bargains will soon be gone; order quickly to 
avoid disappointment. Perfect $17.50 ones always 
available. F. Logan Goodwin, 345 W. Belden 
Ave., Chicago 14, IIl. 





EFFECTIVE IMMEDIATELY the price for the 
Metzger Glare Reduction and Filter Screen for 
refractors and reflectors will be $1.00 up to 4” 

} and $3.00 for apertures from 5” to 13”. Prices 
quoted on larger sizes. Hal Metzger, Alfred 
Station, N. Y 





Rich-field telescope, variable powers, 


WANTED: 





tripod. Refractor or reflector. Reasonable 
price. H. W. Fellig, 1112 W. Lill Ave., 
Chicago 14, Ill. 
FOR SALE: Brashear refractor, 44%4”. Excellent 


condition. Altazimuth mounting, necessary eye- 
pieces. Finder. $450.00. Dr. Vincent Flynn, 
U. S. Public Health, San Ysidro, Calif. 





FOR SALE: Parabolic mirrors, aluminized, f/8, 
| pyrex. 414”, $25.00; 6”, $35.00; 8”, $50.00. 
| Mirrors made to order. Satisfaction guaranteed. 





| William Dalton, 349 Sigourney St., Hartford, 

| Conn. 

| BONNER DURCHMUSTERUNG: New revised 
edition, first part, declination =” t es 


Will be published late fall 1950. 
24 charts 45 x 56 cm. and catalogue. Sub- 
scription invited in U.S.A. and Canada. Herbert 

¥ 


| 133,000 stars 
Elmhurst, L. I., N. 


A. Luft, 42-10 82nd St., 





| FOR SALE: 9” f/25 ultramodern 1950 objective 
in cell, hard-coated four sides, air-spaced. Com- 
puted by Selby, completed for me by Ferson this 
year. Took almost two years to obtain the 
interferometer-grade glass blanks. Showed 
markings on Jupiter’s satellite Ganymede. Can 
be jackknifed into 84” long tube of 14.5” inside 
diameter with two 1/20-wave flats by Ferson. 
Objective priced at original cost $1,650.00. 6” 
flat $100.00, the 4” flat $50.00 extra. Usual 
poor skies around shore here prevent best per- 
formance (salt water proximity much _ better 
skies). Made for sharpest planetary detail, 
which assures super-performance for all other 
work. Prefer to sell to some university, college, 
or someone who will use it for valuable re- 
search, F. L. Goodwin, 345 Belden Ave., 
Chicago 14, Ill, 





SELLING: New 10” pyrex mirrors f/5, £/6, f/7, 
f/8, only $100.00. 6” mirror, 36” f.1., only 
$35.00. Guaranteed. ng oe ong Laboratories, 
71-12 35 Ave., Jackson Heights, 











SYMPOSIUM ON THE GALAXY 
(Continued from page 245) 


and four per cent of the mass of our 
galaxy. The Large Cloud is apparently 
well above the average galaxy in size 
and mass, and is hardly to be considered 
as a satellite of the Milky Way. Its 
overall diameter is 17,000 light-years; 
that of the Small Cloud is about 11,500 
light-years. “hese dimensions seem con- 
sistent with the masses of these systems. 

In type the clouds differ as much from 
our galaxy as 4132 and NGC 205, the 
spheroidal companions of the Androm- 
eda spiral, differ from that system. In 
the structural sequence of galaxies the 
clouds are at one end as irregulars, while 
our galaxy is in the middle, if we are 
right in calling it type Sb, or possibly 
Sab or Sbe, Dr. Shapley suggested. 

The star population of the Magellanic 
Clouds is comparable to that in the spiral 
arms of our galaxy and unlike that of 
globular clusters or the galactic nucleus. 
Dr. Shapley believes that in the sequence 
of ages or stages of galactic evolution 
the clouds may be earlier than the Sb 
spirals — whatever evolution there may 
be along the structural sequence is in the 
direction from the irregular and most 
open galaxies toward the tighter spirals 
and to those classed as ellipticals. Micro- 
metric measures show that the typical 
elliptical galaxies are not sensibly 
smaller than typical spirals. 

The dedication ceremonies for the 
Heber Doust Curtis memorial telescope 
took place Saturday morning, June 24th, 
following the day of the symposium. 
Dr. Leo Goldberg, director of the Uni- 
versity of Michigan Observatories, pre- 
sided; President Alexander G. Ruthven, 
of the university, and Kenneth L. Moore, 
representing the McGregor fund, both 
spoke. Dr. Joel Stebbins, of Lick Ob- 
servatory, delivered the principal address. 

Dr. Stebbins recalled personal in- 
cidents in his acquaintance with Dr. 
Curtis, and then went on to show how 
Dr. Curtis’ early photographs of bright 
galaxies at the Lick Observatory laid 
the foundation for a rapid advance in 
galactic astronomy. As director of the 
University of Mlichigan’s observatories 
for more than a decade, Dr. Curtis had 
planned a 98-inch reflector, and he had 
even procured the disk at the time the 
200-inch blank was cast. This disk 
now in England, and its place at Michi- 
gan is taken by the new Schmidt camera. 

“Since the installation is practically a 
duplicate of the Case telescope in Cleve- 
land,” remarked Dr. Stebbins, “we have 
a guide to the minimum of what may be 
expected, but the additional advantages 
of the darker sky away from the lights 
and smoke of a city, even away from Ann 
Arbor, promise greater effective power. 

And so today we are confident that 
the work of the new telescope will be 
carried on in the tradition and spirit of 
Heber Doust Curtis.’ 








Amateur 


Telescope 
Makers 
Supplies 


Ramsden 
Eyepieces 
Combination 
Eyepiece and 
?rism Holders 
Mirror Cells 
Finders 
Equatorial 
Mountings 
Prisms 
Send for a 








price list 


25 Richard Road 
East Hartford 8, Conn. 


C. C. Young 

















Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
in black anodized duraluminum barrel. 


eIndividually hand corrected and figured e 
Price $62.00 


Dioptric Engineering Laboratories 
47 West 56th St., New York 19, N. Y. 























New Low Prices on PYREX 
Reflecting Telescope Kits 





Two circle dials with every Pyrex Kit. 


The most complete kits on the market. 

In addition to the usual supply of abra- 
sives, rouge, etc., you get the new, fast-pol- 
ishing cerium oxide to save hours of work. 

You can get a brass diagonal holder (spi- 
der) for only $1.00 additional if ordered 
with a telescope kit. Prices quoted below are 
for a Genuine Pyrex telescope blank and a 
plate glass tool. 


PYREX MIRROR KITS 


$ 5.25 $ 6.75 
9.7: 16.75 
31.75 65.00 





4” to 16” PYREX CARRIED IN STOCK 


PLATE GLASS KITS 


6° x %” .... BIS xl"... $ 5. 
i aan 7.25 934" x 1%” 12.50 


Postage Paid to Ist and 2nd postal zones from 
N. Y. Add 5% 3rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones. 


Parabolic pyrex mirrors made to order. 
Send for free catalog of optical supplies. 
DAVID WILLIAM WOLF 
334 Montgomery St. Brooklyn 25, N. Y. 
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Yow! Saturn 3 Inch 
PORTABLE REFRACTORS 


Only $199.00 | 
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For the first time an instrument capable of 
serious astronomical research is available 
for less than $200.00! The Saturn 3 Inch 
Portable Refractors are precision made by 
the West's largest makers of observatory 
instruments; objective lenses are highest 
grade precision ground, achromatic f-15 
crown and flint glass, all moving parts are 
precision machined. 

Although the Saturn 3 Inch Refractor has 
a 45 inch focal length, the instrument is 
easily portable, weighing less than thirty 
pounds, including tripod. 

Saturn 4 Inch Portable Refractors from 
$345.00; larger instruments manufactured 
to order. 
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Write for literature giving full information 
on the Saturn Refractors. 







2530 Grove Street 
Berkeley, California 













SERVICES FOR YOU 


You will want the new set of 
Astronomy Charts covering 
eclipses beyond the year 2000, 
and many other subjects. 
For professional and amateur 
astronomers, for educators, 
lecturers, ‘Museums, libraries. 


Two sets of Astronomical Charts (25 charts 
in each set), 8% x 11, punched for loose- 


leaf notebook ........... $3.00 either set 
Large Wall Charts, 27” x 35” (50 avail- 
SRS BE Na ree each $3.00 


24 35-mm. SLIDES in sturdy glass mounts, 
chart slides and Mt. Wilson pictures, $8.50 


Save by a combined order: 


Both chart sets (8% x 11) ........ $ 5.75 
Either chart set and slide set ...... $11.00 
Two chart sets and slide set ...... $13.75 


We pay postage. 
May we send you our new circular? 


ASTRONOMY CHARTED 


4 Mason Street, Worcester 2, Mass., U.S.A. 

















AN ALBUM OF 4 selection of 
CELESTIAL astronomical 
PHOTOGRAPHS pictures by the 


world’s large 
By A. L. Bedell _ telescopes. 

65 pictures with separate captions, 
bound in a heavy paper cover, origi- 
nally priced at $1.50, now closing out 

at $1.25 postpaid. 

SKY PUBLISHING CORPORATION 
Cambridge 38, Massachusetts 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


VISUAL OBSERVING PROGRAMS FOR AMATEURS — V 


Instruments — (continued) 


EFLECTING TELESCOZES. 

Some amateurs live where they can 
set up a large reflector on a permanent 
mounting, but unless one is so situated 
a 6-inch f/8 Newtonian reflector is the 
largest convenient size. Twenty years ago 
I built 8-inch and 12-inch Newtonian re- 
flectors, and for about six years I used 
an 834-inch reflector of semiprofessional 
make, but I found these larger telescopes 
inordinately heavy to move around and 
set up, and it was necessary to use boxes 
and ladders to stand on to reach the eye- 
piece. 

The illustration shows a 6-inch reflector 
which I made in 1947 and took to Florida 
in my car so as to see Mars and Saturn 
under favorable conditions. It has no 
circles or slow motions, and this keeps 
down its weight. The fork-type mounting 
is steady enough so that a 144x eyepiece 
can be used, and it gives a maximum of 
convenience with a minimum of weight. 
If looking at circumpolar stars I pick the 
entire ensemble up and turn it around to 
a suitable position. 

The following items in design contrib- 
ute to good performance of this instru- 
ment. The tube is 9” inside diameter 
and lined with %”-thick cardboard to act 
as heat insulation. The flat diagonal has 
six degrees of freedom of motion, for ac- 
curate adjustment. The focusing rack and 
pinion is short and stubby, so that the eye- 
piece can be in close to the side of the 
tube. The finder has its own base; thus, 
the entire finder “subassembly” can be 
removed and replaced without the neces- 
sity for realignment. The black cover on 
the mirror end of the tube can be removed 
to ventilate the mirror and tube to secure 
steady seeing. The mirror is mounted in 
an open. type of cell that permits good 
air circulation. The tube rests in a cradle 
and the telescope can be moved longitu- 
dinally for balance. It can also be rotated 
on its axis to bring the eyepiece to a rea- 
sonably convenient position, no matter 
what part of the sky is under review. But 
in practice such twisting of the telescope 
tube changes the orientation of the field 
of view, making it hard to identify variable 
stars and awkward to sketch the planets, 
so the telescope is usually set up with its 
eyepiece looking west as shown, although 
it is difficult to see through it in an area 
west of the zenith. 

The yoke mounting is made of heavy 
strap iron, brass bearing plates, and pipe 
fittings. The cast-iron base was originally 
made for an 834-inch reflector, for which 
it was too light. The telescope is portable 
in two parts. First the base and head are 
set up; then the telescope in its yoke is 
carried out and the polar axis is slid down 
into the polar-axis sleeve supported by 
the base. 

For variable star work a double achro- 
matic (or symmetrical) eyepiece of 1%- 
inch effective focal length can be used. 
This gives a power of 38x and a field of 
1.25 degrees, very handy for variable stars 
in the range of magnitudes 8 to 12%. A 


16-mm. orthoscopic eyepiece with a power 
of 76 will show variable stars to 13.5 mag- 
nitude, and gives excellent views of Jupi- 
ter. A 1/3-inch orthoscopic eyepiece of 
144x, or a 16-mm. orthoscopic eyepiece 
with a 3x Barlow giving 228x, gives good 
views of Mars and Saturn. It is necessary 
to allow the planet under observation to 
drift across the field of view and then to 
move the telescope a little too far so that 
the object will again drift across the field. 
This is, of course, not a8 good as a slow 
motion, but much can be seen neverthe- 
less. 

Like any Newtonian, it can be used 
terrestrially if the eyepiece looks verti- 
cally downward and the observer stands 
with his back to the landscape. This is 
not very convenient, however. 

The instrument cannot be used on the 
sun, for if a reflection off unsilvered glass 
is introduced (Herschel wedge effect, 
which is absolutely essential for the safety 
of the observer’s eyes), one cannot bring 
the telescope to a focus. If it had been built 
to focus with a Herschel wedge in the op- 
tical train, the diagonal would have had to 
be some three inches nearer the primary 
mirror — either an undesirably large diag- 
onal would have to be used, or one would 
lose light around the edges of the field of 
view by vignetting. As built, this reflec- 
tor gives full light grasp on stars central 
in the field of view, and with a_ 13%” 
diameter elliptical flat the definition is not 
spoiled by a large diagonal. As I see it 
at present, if a small reflector is to be used 
for direct visual solar work it must be spe- 
cifically designed for the purpose. I have 
such a telescope “in the works,” but it will 
be some time before I am able to com- 
plete it. 

This simple 6-inch reflector on its fork 
mounting is well within the power of any 
serious-minded amateur to make, and is 
in fact about the lightest and most power- 





David W. Rosebrugh’s 6-inch f/8 port- 
able reflecting telescope. 


—_ 

















ful telescope that can be devised. Never- 
theless, unless one is an extremely capable 
optician and machinist, there are many 
parts that must be bought. All items 
except the 16-mm. and 1/3-inch ortho- 
scopic eyepieces and the 3x Barlow were 
bought secondhand, or from war surplus, 
at bargain prices. Despite this I esti- 
mate that I have spent about $130 on 
this instrument. Purchased were mirror 
supplies, mirror cell, finder, rack-and- 
pinion focusing device, three eyepieces, 
and cast-iron base. The items made were 
the tube and lining, diagonal support, 
finder support, dust caps, the fork mount- 
ing, plus the general assembly.  Includ- 
ing time spent on the mirror, some 175 
hours of work went into making and as- 
sembling this instrument. 

Larger Reflectors. My limited experi- 
ence with my 8-inch and 12-inch New- 
tonian telescopes, and the 834-inch re- 
flector that I used from about 1941 to 
1947, leads me to believe that such in- 
struments are principally of value for club 
observatories, as the individual observer 
will not usually find it feasible to install 
and operate conveniently such large and 
weighty telescopes. 

A Springfield-mounted — reflector is, 
however, an exception to the above. Be- 
cause of its fixed eyepiece design with all 
controls ready to the hand, an individual 
observer can use it conveniently. How- 
ever, good alignment on a permanent pier 
is required. The observer sits on an 
elevated seat, as the mirror end of the 
reflector must swing clear of the ground. 

Cassegrainian Reflectors. I have had 
no experience with these. Indirectly, I 
hear that they are difficult to keep in 
adjustment. The rough-and-ready ama- 
teur like myself needs something which 
will stand occasional hard knocks, and 
the rugged nature of refractors and New- 
tonian reflectors is a decided advantage. 

DAVID W. ROSEBRUGH 
79 Waterville St. 
Waterbury 10, Conn. 





UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Greenwich 
civil or Universal time, unless otherwise noted. 
This is 24-hour time, from midnight to midnight; 
times greater than 12:00 are p.m. Subtract the 
following hours to convert to standard times in 
the United States: EST, CST, 6; MST, 7; 
PST, 8. If necessary, add 24 hours to the UT be- 
fore subtracting, and the result is your standard 
time on the day precedmg the Greenwich date 
shown. Add one hour for daylight time. 


4 VENUS § 
a JUPITER 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury, in the evening sky all month, 
reaches greatest elongation on August 
21st. It will be 27° 24’ east of the sun in 
longitude, almost as far as Mercury ever 
wanders from the sun. However, this 
will be a poor elongation as concerns the 
Northern Hemisphere, as the planet is 
situated south of the sun. The best time 
to find Mercury will be early August, 
when it sets one hour after the sun and 
is zero magnitude. Observers in southern 
latitudes may view Mercury all month. 

Venus now rises shortly before dawn, 
preceding the sun by two hours. Tele- 
scopically, Venus is of little interest; it 
is 11” in diameter, and the disk appears 
at nearly full phase, 91 per cent illumi- 
nated. 

Moon. The ascending node of the 
moon crosses the vernal equinox on 
August 18th, completing a cycle of the 
regression of the nodes. This westward 
motion of the nodes (the points where 
the moon’s path crosses the ecliptic) has a 
cycle of a little under 19 years. The 
ascending node is the northward crossing; 
therefore, about 90° from this point the 
moon is 5° north or south of the ecliptic, 
and the change in altitude of the moon 
is 57° in 13 days, the greatest extreme. 
Nine years hence, the change will be only 
37°, when the descending node is at the 
vernal equinox. (For a general discussion 
of nodes, see the Observer's Page for 
March, 1949.) 

Mars, no longer an attraction in the 
sky, sets three hours after the sun. It is 
east of Spica in Virgo, and only slightly 
brighter than the star. 

Jupiter, at —2.4 magnitude, reaches op- 
position with the sun on August 26th, 
371 million miles from the earth. The 
planet is an excellent telescopic object 
with its four bright satellites and large 
disk. The equatorial diameter is 49”, far 
exceeding any other planet. 

Saturn, low in the west at sunset, may 
be followed with difficulty till mid-August. 
On the 16th, Mercury and Saturn will be 
in conjunction, Saturn 3%° north, visible 
with field glasses. It continues to be of 
interest due to the ring system. Tele- 


scopic observation will be exceedingly 


troublesome due to the planet's low alti- 
tude. The rings close from 2°.5 to 0°.9 
in August, and will be edge-on September 
14th. 

Uranus may be first observed in the 
morning sky at the end of August. Rising 
three hours before the sun, the planet is 
located 2° southwest of Epsilon Gemi- 
norum and is of 6th magnitude. 

Neptune, in Virgo, is poorly placed for 
observation. E. O. 


PREDICTIONS OF 
BRIGHT ASTEROID POSITIONS 


No. 39 Laetitia Mag. 8.8 
h m ares 

Aug. 7 22 56.0 5 02 
17 22 *5i3 6 22 

27 22 448 - we 

Sept. 6 22-346 ee’ 7) 
16 22 30.8 10 57 

26 22 25:7 12 16 

No. 511 Davida Mag. 9.3 
Sept. 6 1 02.4 16 46 
16 0. 57.3 18 08 

26 0 50.7 19 19 

Oct. 6 0 43.3 20 14 
16 Q} 35.9 20 47 

26 0 29.4 20 54 


The above are predicted positions in right as- 
cension and declination for the epoch 1950.0, for 
0" Universal time. The magnitude is that expected 
at opposition. In each case the motion of the 
asteroid is retrograde. 


VARIABLE STAR MAXIMA 


August 2, RS Scorpii, 6.8, 164844; 9, RT 
Sagittarii, 7.9, 201139; 18, R Aquarii, 7.3, 
233815; 22, V Cassiopeiae, 7.9, 230759: 
27, S Hydrae, 7.9, 084803. September 5, 
S Canis Minoris, 7.5, 072708; 6, R Ursae 
Majoris, 7.6, 103769. 


These predictions of variable star maxima are 
by Leon Campbell, honorary recorder of the 
AAVSO. Only stars are included whose mean 
maximum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, 
which gives the rough right ascension (first four 
figures) and declination (bold face if southern). 
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DEEP-SKY WONDERS 


HE renowned Dumbbell nebula in 
Vulpecula, NGC 6853, M27, located.at 
19" 57.4, +22° 35’, measures 8’ by 4° in 
photographs that show its unmistakable 
spherical outline and the central star. 
However, to the eye, in amateur-sized tele- 
scopes, no trace of the essential planetary 
nature of this object can be ‘seen. The 
dumbbell description is most accurate to 
such observers. 

This difference between visual and 
photographic registration is common (in 
the nebular field. Visual scrutiny cannot 
gain much idea of the dark lanes in M31; 
and, while M13 photographs as a round- 
edged cluster, the amateur sees it as 
roughly rectangular with streams of small 
stars trailing from various portions of 
its edge. The Orion nebula, on the other 
hand, appears to the eye much as it does 
to the photographic plate. 

M27 is easily located if the observer 
finds the Sagitta and moves 
to the easternmost star, Gamma. About 
three degrees due north of this star will 
be seen an inverted W, or M, composed 
of the stars numbered by Flamsteed 12, 
13, 14, 16, and 17 Vulpeculae. If 14, the 
middle star of the W, is found in the tele- 





arrow of 


scopic field, a sweep of half a degree due 


Accord- 


south will discover the dumbbell. 





The Dumbbell nebula, photographed by 
Claude Carpenter, 22 minutes exposure 
with a 12'4-inch reflector, at f/7. 


ing to the Handbook of the Royal Astro- 
nomical Society of Canada, it is of the 
8th magnitude. 

WALTER SCOTT HOUSTON 





PERSEIDS AND THE MOON 


Excellent observing as regards the moon 
will prevail for the Perseid meteors this 
year. New moon occurs on the 13th, one 
day after the maximum, 

The lunar phase is always important in 
A generality 


Perseid 


relation to meteor showers. 


may be noted that every three years the 


moon's phase for a particular shower is 
almost the Also, on succeeding 


sale, 





The approximate phase position of the 

moon at the time of Perseid maximum, 

August 12th, from 1945 to 1953. The 

arrows show the advance every six 

years. Leap year spoils the symmetry 
of the changes somewhat. 


moon will be advanced about 
one third ahead in phase, or more ex- 
actly 3g. On the same date, say August 
12th, the moon will be past first quarter 
in 1951, and in 1952 very nearly at last 
quarter. Then in 1953 the moon will be 
approximately new more, as it is 
in 1950. This general rule of figuring 3 
advancement of the lunar phase annually 


years, the 


once 
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for any particular date may be reckoned 
up to 10 years backward and forward be- 
fore losing accuracy. 

Returning to the Perseids, the limits 
of the shower occur from August 4th to 
the loth. The rates increase slowly till 
maximum on the 12th, then rapidly fall 
off. Rates are 50 per hour after midnight 
on the 12th,. with dark skies. There 
should be many bright and trained me- 
teors. The meteors are swift, and radiate 
from a point near Eta Persei. 

Plotting of meteors is of value if done 
by experienced observers. For others, 
counting meteors in periods of half an 
hour or one hour, or recording facts as 
to brightness or type, will add to the at- 
traction of meteor observing. The Ameri- 
can Meteor Society, under Dr. Charles P. 
Olivier, is always glad to receive all re- 
meteor observations. 
Flower Observatory, 


corded reports of 
The address is 
Upper Darby, Pa. 

EDWARD ORAVEC 


PHASES OF THE MOON 


Last quarter. 65..<00. + August 5, 19:56 


NEW INOON: <5s...0a06685 August 13, 16:48 
Mirst VGMARIET 66x ce pace August 20, 15:35 
BAH OMIOON «6.5.4.4 coe cass August 27, 14:51 
luast-guarter ..c..5.% September 4, 13:53 


Distance Diameter 
251,200 miles 29’ 34” 
229,800 miles 32’ 19” 

Distance Diameter 
251,300 miles 29’ 33” 


August 

Apogee 6d 15h 
Perigee 20d = 5h 
September 
Apogee 34 10h 


MINIMA OF ALGOL 

August 2, 0:27; 4, 21:16; 7, 18:04; 10, 
14°53; 13,. 12242: 16; 28250; 19: “S219>- 22. 
22073 24,.22296; 27, 1943-30, 16:33: 
2, 135203 0; 10310: 

These predictions are geocentric (corrected for 
the equation of light), based on observations made 
in 1947. See Sky and Telescope, Vol. VII, page 
260, August, 1948, for further explanation. 


Sep- 


tember 


OCCULTATION PREDICTIONS 


August 6-7 27 Tauri m 3.8, 3:46.2 +23- 
54.1, 23, Im: A 4:46.2 +0.9 +2.1 20. Em: 
A 5:22.6 —0.3 +0.8 297; B 5:24.8 —0.4 
+0.7 304. 


August 20-21 Pi Scorpii 3.0, 15:55.8 
—25-58.3, 7, Im: A 0:02.5 —1.9 —0.3 75; 
B-23:59:6 —1.9 —03 73: © 23:54.1 —2:1 
—().2 83; E 23:24.5 —2.0 +0.2 96; F 23:13.0 
—1.6 —0.4 124; H 22:53.7 0.0 —0.9 156. 
Em: A 1:11.0 —1.6 —1.6 314; B 1:04.6 
—1,5 —1.5 318; C 1:08.8 —1:8 —1.5 310; 
D 6:58.11 —h6 —14. 315: B 0:42:7 —1.7 
—(.9 306; F 0:34.8 —2.2 —0.4 285; H 
2348.0 20°12 257. 


August 22-23 W_ Sagittarii 4.3-5.1, 
18:01.8 —29-35.1, 9, Im: A 23:05.4 —1.6 
+(0.7.96; C 22:56.3 —1.5 +0.6 106. Em: 
A 0:25.0 —1.9 +0.2 271; C 0:14.7 —2.0 
+0;5. 265. 


For standard stations in the United States and 
Canada, for stars of magnitude 5.0 or brighter, 
data from the American Ephemeris and _ the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli- 
nation in degrees and minutes, moon's age in days, 
immersion or emersion; standard station designa- 
tion, UT, a and b quantities in minutes, position 
angle on the moon’s limb; the same data for each 
standard station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respective- 
ly, enabling computations of fairly accurate times 
for one’s local station (long. Le, lat. L) within 200 
or 300 miles of a standard station (long. Les, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your standard time. 

Longitudes and latitudes of standard stations 
are: 

A +72°.5, +42°.5 

B +73°.6, +45°.6 

C +77°.1, +388°.9 G +114°.0, +50°.9 

D +79°.4, +438°.7 H +120°.0, + 36°.0 

I +123°.1, +49°.5 


E +91°.0, + 40°.0 
F +98°.0, +30°.0 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter's disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 





Configurations at 6° 15" for an Inverting Telescope 
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The sky as seen from latitudes 30° to 50° north, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of August, respectively. 


STARS FOR AUGUST 
HE MILKY WAY stretches overhead 


in full splendor this month. In the 
south we look toward the galactic center, 
some 30,000 light-years away, beyond the 
dense starclouds of Sagittarius and Scor- 
pius. North of these regions we see the 
brilliant starcloud in Scutum. The con- 
stellation itself, consisting of several 4th- 
magnitude stars, is one of the more re- 


cent groupings. The name _ Sobieski’s 
Shield was a posthumous reward to the 
Polish hero, John Sobieski, for saving 
Vienna from the Turks. The appearance 
of Halley’s comet in 1682 simultaneously 
with the Turkish advance alarmed Europe, 
so it was a natural thought to associate 
Sobieski with a “sign in the sky.” Heve- 
lius selected this area, studded with star 
clusters. 
Contrasting Sobieski is 


to Scutum 


Aquila, an ancient constellation dating 
1,200 years before Christ. Altair, the 
brightest star of the group, means “soar- 
ing eagle.” Just north of Altair is 
Tarazed, “the thief,” and to the south, 
Alshain, meaning “white falcon.” With 
Altair they form one of the most con- 
spicuous of summer skymarks. 

CHART CORRECTION: In this chart 
the Greek letters for Alpha and Beta Cas- 
siopeiae should be exchanged. 
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